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Toraagp Akagemun nayx CCCP 
1959. Tom 126, Ni 6 


MATEMATHKA 


tO. M. BEPE3AHCKHA 


Ob OBOBLLEHHbIX PEMIEHHAX KPAEBbIX 3A]]A4 


(IIpedcmaeneno axademuxom C. JI. Co6onessim 14 ITI 1959) 


| B samerxe (*) Oba yKa3aHa HeKOTOpad TOUKa 3peHHA Ha pa3pelIMMOCTb 
PaeBLIX 3aau IIA ypaBHeHHH, He MMeIOWIMX OMpeweseHHoro TuMa. Syecb 
bl HECKOJIbKO OOOGHIHM 3TOT MOAXOM MU WoKaxKeM, B KaKMX CJIyUaAX BBeeH- 
joe pelleHue OyfeT ABATbCA OObINHOH OOCOUleHHOH dbyHkuMel. Kak oKa- 
‘eTCH, [JIM STUX BOMPOCOB CYIECTBeEHHYIO pOJIb HrpaloT HepaBeHCTBa THA 
epapeucTtsB C. H. BepnuiretHa—O. A. JlaqpeKencKol a 3JIMITMUeCKUX 
mepatopos. IIpopepka MoMOOHBIX HepaBeHCTB COCTaBJIAeT OCHOBHYIO TPYAHOCTb 
[pH M3y4eHHH KpaeBol 3aaun. 


fe LiyCTS 
Yt] = S) aa (x) D*u (D* = j-\e! (=). a -— (CA =a +...+0] 
lal<r 


[POM3BONbHOe uddepeHiMabHOe BEIpaxkeHve NOpsAyKa fF C MOCTAaTOUHO rlaz- 
IMMM KOSPPHIMeHTaMH, OlIpeweeHHOe B KOHeuHOH OOMacTH G c rpaHuueh I 


-MepHoro ipocTpaHcTBa. WPopMaJIbHO CONps2KeHHOe BbIpawKeHve OMmpeesMM 
lak ' [u] = > D* (aq (x) u). B ocTambHom MbI coxpaHsem OOosHayenua (7): 


|a|<r 
‘ aa 
BL 0) — co6onesckoe 1pocTpaHcTso dyHkunh Ha G; W 2° — mpocTpaHcTBo 
\OoOnleHHBIX (byHKIM Cc OTPHaTebHOH HOpMOM; (U, UV), — CKaNAPHOe Ipo- 


3Bemenve B Wo. 


0 
O6osHauum W5 sampikanve B Ws  Bcex (PHHHTHBIX (T. €. AHHYJIMpYIOWlNXxcA 
© 774 r 
mosiocke Bouu3H I) dynxuuti us W 2. Bcakoe mogmpocrpauctrso W» (rp) 
0 


byHKUM us W5, cogepxamee Ws, HasbiBaeM MOAMpocTpancTBoM dyHKUMH, 
JOBETBOPAION[MX OMpeWeseHHIM rpaHHyHbim ycsopuaM. IlycTb Ws (rp)*— 
BOKYIIHOCTb Beex (pyHkuuli vGW, Aaa KOTOpHIX pH sto6oM 
€W5 (rp) cupaseamupo paBpenctso (£ [u], U)o = (u, &* [0])o. uoeee COBO- 


YIHOCTh ABMAeTCA TogmpocrpaHcTBom u3 W5, oxpaTEiBaloulum W>. O dynK- 
wax u3 W 5 (rp)* mpl OyeM roBOpUTb, YTO OHH YAOBNETBOPAIOT CONPAKEHHBIM 
panwuneim ycnopusm. Ecau W5 (rp),G W2(rp)z, To We (rp)? DW (rp)s; 
V5, (rp)**D W5 (rp). Beerma W5 (rp)*** = Ws (rp)*. Met 6ygem paccmar- 
MBaTb TOJIbKO TakKWe YrpaHHUHble YCJIOBHA, JIA KOTOPbIX MISMO es 
=Ws (rp). 

Paccmorpum Kpaepyio sagayy € [uj] =f (FEW2 ") ¢ KpaeBbIM yCJIOBHeM 
€W5 (rp). Sty samasy MbI OyeM HasbIBaTb PaspelIMMOH, CCIM CYyIeCTBYeT 


OCMENOBATeJIbHOCTh U,E Ws (rp) (allmpokcumupyrollas TOC Ie LOBATeJIbHOCTb} 
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TakaA, uTO & [Upz]—>f B CMbICMe CXOJMMOCTH B Ws” *  Jlerko J\aTb SKBUBi : 
JIeHTHy!o (popMysmMpoBKy paspelllMMOCTH, B KOTOpoH Oyler cburypHpoBal 
pelleHne — HeKOTOpbIH WleaJbHbI 9/IeMeHT. Jia sToro o603HauuM Yepe3s 
3ampikKanne W5 B CKaJIApHOM MpowsBemenun (ul, V) gy = (€ [ul], &£ [v])_r; "ye | 
H » (rp) — moxmpoctpanctBo Hy, HaTAHyTOe Ha W (rp), a L— 3aMpikaHi§ 
oleparopa u—>Z£[u] (u€W2), MelicrBytomero HeMpepbIBHO U3 Hy B Ws. 
Torga nom o606uleHHEIM pellleHHeM Halle KpaeBOH 3afayH MOXHO MOHUMa 
taxoe CH» (rp), uro Lp =f. 

HerpyqHo BueTb, ITO pH IpeyembHom nepexogze L [Un] —f sp W2" oyH 
IMM Un He TepsiOoT CBOerO TpaHMuHOrO yCOBYA. ITO HY2kHO MOHMMATE Cull 
JLyIOULUM O6pasoM: MYCTb Un MONOJIMUTeMbHO TaKOBa, 470 B HeKOTOPOM W: 
Un —>a (%€ W2'); Torna (%, L*[])o = (f, V)o AA MOGoro VE WeArp). Wat 
MocmemHee paBeHcTBO M cuJleqyeT NOHHMaTb Kak TO, YTO % YOBUETBOPHE 
HCXOJHbIM TpaHVUHBIM YCJIOBHAM. 

Teopema 1. JIua moeo umo6e Kpaeean sadaua £ [ul] =f (FEWs! 
uEWS (rp) umena ob06wuwennoe pewenue, HeEOOXOOUMO U Oocmamouro, «mob 
(f, v)o =0 Ora ecex vEW2" (rp)*, yOoeremeopsrouux ypacnenuio £* [vo] =% 

2°, PaccmotpuM o606meHHoe peuieHHe  KpaeBoi s3anaun L [u] = 
(fj Ws"), w€ WS (rp). Bygem rosoputs, uro 9 coBmafaeT Cc HeKOTOpOH 060 
IeHHOH PyHKWMer aeWs’ (L>0), ecm ana mooi alll pOKCHMH pyI0Ule 
NOCHE OBATEbHOCTH Un Up modom vEW%S (rp)*Q Wot? (un, £*[0])o 
—> (a, £* [v])o u, cmenoBaTembHO, («, L*[V])o = (f, V)o. Ec 9TH COOTHOLIEHH| 
clipaBe/VIMBbI JIM Ha Oomlee y3KOM MHoKecTBe v EW (rp) n Wet 
W5 (rp); W5 (rp), TO MbI OyeM roBopuTb O COBMAaAeHHU > C & JIMUIb BIVIOT 


JO rpaHWUHbIX ycOBHH (rp). 
Teopema 2. Ecau npu nexomopex l,m>0, m<gr+l 


|Z* (oll: Cloln (C>0, vEWS (rp) nW3"’), ( 


Le) 


? 


mo o606uenHoe peulenue paccmampusaemoti Kpaeeoit sadauu, ede fEW2 
g=min(r, m), coenadaem enaomb Oo epaHusnolx yCcaoeuti (rp), C OO00WeHH 


dbynxyueii «€W3’. Ecau (1) cnpasedaugo npum=r u SW (rp) Wot] = 
—W, mo sio6an annpokcumupytouaan nocaedoeamenbHocms u cxodumcA K 

27 
6 Ws . 


0 

Ecam B Mpempryujem onpegenenuu Ws (rp)* 3ameneHo na W 3, To MI 
6yeM TOBOPpHTb O cOBNaweHHH 9 C ® BHYTpH oOOmacTH G. EctTecTBeHHI 
o6pa30M onpeyemseTcH Takxke copnafweHHe @ C & Ha HeKOTOpOH uacTH G 
Teopema 2 coxpaHseTcA HM B STUX CyuaAX. 

Takum o6pa30M Awa KpaeBoli 3agaun L[u] =f c Lpanwu4Hbim ycuoBMer 
(rp) Mbl olyyaeM cJlemyroulyiIo KapTuHy: ecu (f, Vj) =O Avia Bcex pelleHH 
véWs (rp)* ypapHenua £*[v] =0, TO kKpaeBan 3aqaya umeeT o6o6meHHO 
pewenve 9. Ecau naa dynxunit uz W3 (rp)* ) Wt’ Oyner cnpaBenMBo He 
paBeHcTBo (1), TO pemeHue 9 OyyeT coBlayaTb c OOO0OmleHHOH cyHKWMeH 
Fem (1) Oyler BbINOJHATBCA JIMIIb Ha COOTBETCTBYIOWNX Oolee y3KUX KWMac 
cax (PyYHKWMH, TO Takoe coBMayeHue OyeT MMeTb MeCTO TOJIbKO BIJIOTb J 
TpaHHUHLIX YCJIOBMH (rp), WIM BHyTpH oOacTH WIM Ha ee 4acTH. 

3°. B 3amerxke (1) Obl NpMBeeHbI MpMMepbI 3afa4u, paspeliMMbIxX B 0606 
IjeCHHOM cmbpicvie. Mp yKa2xKeM HEKOTOPBIE KJIACCbl ypaBHeHHM, JJId KOTOpED 


* Bomee oOo MOxKHO ObWIO Obl paccMaTpuBaTb CXOZMMOCTb He B W5”, a B HEKOTOPO! 


wk; Ha THX BOMpOcaX Mbl 3eCb OCTaHaB/IMBaTbCa He Gynem. Mbl He G6yyeM TakxKe Ka 
CaTbCA CAHHCTBCHHOCTH peleHHA 3aqaun. 
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PaBeIMBbI HepaBeHCcTBa Buyla (1); MA Takux ypaBHeHHi peuieHua 3aqay 
‘TOM WJM UHOH Mepe copnayaloT c O6OOUeHHHIMH (byHKIMAMM. 

1. B ciyyae ypaBnenua c mocTosHHEIMU KosdpulnenTamu peweHue mOGoli 
aeBOH 3afauH BHYyTpH OOacTH coBMafaeT c oOG6o0bmenHOM cbyHKuMel u3: 


—m jhe 
2 , ecm fEW2” (O<m<cr). B camom jeue, AA 9TOrO OcTaTOUHO: 


; 0 
bKasaTb HepaBeHncTBO || L* [0] im > Cl] Im (VE WN W5'™). Ho ono npu m=0 
| gla XépmManjyepom (7), a upu m>0 merko cneqyer v3 HepaBeHcTBa. 
ba m =O. 
2. Ilycrb no-npexHemy Kosdpunuentsr y & nocrosuus. OdosnauuM 
G4 on 
fplar [oer ... 0c7 


ae 
= (Gy, ers erly kere ee 


|PeANOJIOKUM, ATO CymlecTByeT Takoe s (O<s<r), uTO Aaa sOOoro NomM- 


bma P (&) cremenu <s ornoenue P(t)/£(&) waa seex € orpannueno. 
pra u3 OWHOM Teopembl Xépmauspepa ((?), Teopema 2.2) caenyeT, uTO mp 


| 0 

> 0 cnpazezmmBa ouenxa || £*[v] ||, >Cllolars (06 WENWs'). Mosromy pe- 
leHue OOO KpaeBOM 3ayauH BHYTPH O6macTH coOBMamaeT c oO6obmeHHOH 
yaxiueli us Wz’, ecan fe Wz", rae g=min(r, +s). 

3. Jlerko yOequTECA, TO WA BEIpaxkenua LY, cburypupyrourero B 3afa- 
x 4), 5) u 6) samerxu (1), cmpaBequmBo HepaBexnctso | £*[v] | >Clv}, 
a cbyuKunax v€W3, yqosmeTBopatouux COMpaAxXeHHBIM K 3aaHHbIM rpaHHy- 
IM yciopuam. Ilostromy pelieHHaA STHX 3aay cOBMayaloT BMJIOTb JO pac- 
HaTpHBaeMbIX TpaHHYHbIX ycJIOBHH c (byHKWMAMM U3 Lo, ecu f EL. 

| 4. Bprpog Hepapenctsa (1) aa dyHKuHi, yOBMeTBOpAIONIMX rpaHHUHbIM 
PIOBHSM, KaK IpaBMJlIO, BeCbMa 3aTPYAHHTeJeH, TAK Kak XapaKTep JonycTu- 


Z()= Yi att...80%, Z@=( ee ee) 


| a|<r 


WWeHTAaMH; AVIA MpOCTOTb! OrpaHH4HMCA BbIpaxkeHHveM LF = 0°/0x; — 0°/Ox3. 
VIM paCCMaTPHBaTb BeKTOPbl xX = (X1, X.) ABYMepHOH TvocKocTH; (x, y) — 
{aApHOe MpoHsBeleHve B Hel; BEKTOP Ha3blBaeTCH %,-NOQOOHLIM, eCJIM OH 
PKUT BHYTPM TOPH3OHTaJbHOrO yrsia, OOpasoBaHHOrO XapakTepHcTUuKaMH BbIpa- 
eHua £; aHaslOrMyHO ONpesesseTcA xX,-MOOOHEIM BeKTOp. Ecum x = (xj, X2), 
p x! = (X1, — Xq), X= (— Xe, %). 

Hwxe mbl 6yeM MpOBOAUTb MHTerpHpoBaHHe NO uacTAM, OOnBascb, 

du 


| x 020 ; 
foObl KaxKIbIM WHTerpas Bua \sa 3,7 1% (j,k ud yacTHoHO wm nou 
52 ; 

J 


( dv 020 
ICTbIO MOFYyT COBMaaTb) Obl MpeoOpa3s0paH B HMHTerpas \ Gy * aye oF 
yi i 
G J 
MHOC JOMOJIHMTeJIbHbIe WICHbI, IIpHueM MHTerPpHpOBaTb TO YaCTAM Karki 
Ig HYXKHO Tak, 4TOObI TpeTbH Mpon3BOMHbIe He NOABANIMCh. Ha 9TOM NyTH 


ITpyYMHO TlOYYHTb paBeHcTBO (G — MpoHsBO/IbHaA OOJIacTb; v(x) — OpT BHeLII- 
M HOpMaJIM; p HM o— MpOW3BOJIbHbIe OpThl): 


2Re \ (£0) (x) (0, x) a dx = 


G oe 
== (6.20 |e P HB Pae 0928S tet 
© G 
(2) 
z (oe : ai oe ') (p, x) (3, v’ (x)) dx + 2Re \= a (oRx)i(e,0 (a) ia 
ih re 
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Orcioya JWI p U 6, OMHOBPeMeHHO X,- HIM X_-MOMOOHBIX, MOXHO NOsyaH" 
He€paBeHCTBO 


dv ||2 |. || do |/2 ; 
aa i+ |e » NCe, ol & fel lo, ( 


e€CJIM TOIbKO Ipp = 0. 

BuiGepem Tenepp oGlacTrb G u rpaHuuHble ycOBHdA Tak, YTOObI Trp = | 
Jlia sTOrO MOXHO MOCTYNHTS CuemyiouluM oO6pasom: mycTb I’ cocronT | 
otpeska I, x,-noqoOHol npaMow, mpoxoysmeH uepes (0, 0), M3 OTPe3KOB I | 
Ts WByX MapasWeMbHBIX X_-MOMOOHEIX MIpAMBIX HM 3aMbIKalouleH KpuBo I) 


ov oid) 
[paHuuuble ycJIOoBua: v In CHATO, =— ==): Opes a 0. Ecum B (j 


Oxy IT,UTs T 
BbiOpaTb p | Ty uw o=7’, roe y—opr Bomb I, u Ts, To nomyuum [pp =} 
u (3) 6yfer cnpaBezmuso. 3 (3) GOnaroqapx coorHouleHHio U|p,= 0 saKui 
yaeM, TO 


IZ [ol >Cloh ( 


Ha Bcex UGW5, YROBeTBOPAIONHX YKa3aHHbIM TpaHHUHbIM yCJIOBMAM. 

IIpuBegeHHble rpaHvuHble ycJIOBuA (eC TOKO Ty He COfepxKUT KYCK 
Ou 
XapakTePpUCTHK) ABJIAIOTCA COMpAXCHHBIMH K YCJOBHAM U|p, = a 


Ou Ou 


Toa 


—— — a=); =y'’—opr KoHopMasmm, h—«! 
whe, cuaTo, 5 + AS |, yn =O. Snech p P 1 
| 


SPPUUMeEHT Ip y B passoxKeHUM pw 10 HanpaBweHHAM Ox, u y. Baarogapa 
3akNOUaeM, TO cytuecmeyem obOo00WeHHoe pewenue u3 Ly, Kpaeeott sada 
Onan ypaeHenun L£ [uj] =f (f€ Wz) 6 «cKOWWeHHOliy no omHowwenuto K Obb; 
Holl OO NACMU C NPUBeEOEHHOLMU ePAHUUHoLMU YCaoceuamuU. HanoMHUM, 4TO TI] 
OOOOMLeEHHBIM PelCHHeEM B 3TOM Cylydae CyleqyeT NOHMMATb CYHKIHIO & (x) Ei 
Takyto, uT0 (a, £[v])o = (f, V)o aaa Bcex vE€W% (rp)*. ! 

OTMeTHM, 4YTO MO2%KHO HM MPH HeKOTOPBIX Apyrux oGslacTax wu rpaHHuHy 
yCIOBHAX JOOMTbCA paBeHcTBa J;p = 0; STO ONATH MacT pa3pelluMMOCTb Cod 
BeTCTBYIOUIMX KpaeBbIxX 3ajjay. i 


Vucruty? MaTeMaTHKu Iocrynuso 
Axkayemuu HayK YCCP 23 II 1959 


HWMTHPOBAHHAS JIMTEPATYPA 
‘YO. M. Bepesaucku ih, JAH, 122, Ne 6 (1958). 2 L. Hormander, Ai 


Math., 94, Ne 3—4 (1955). %L.Hérmander, Acta Math., 99, Ne 3—4 (195] 
“K. O. Friedrichs, Comm. Pure and Appl. Math., 11, Ne 3 (1958). 
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WTornagn Akazemun nwayrx CCCP 
1959. Tom 126, Ni 6 


MATEMATHKA 
0. B. BECOB 


O HEKOTOPOM CEMEMCTBE ®YHKILHOHAJIBHbIX MPOCTPAHCTB. 
TEOPEMbI BJIOKKEHWA HW MPOAOJDKEHHA 


(Tpedcmaeaeno axademuxom C. JI. Co6oaesoim 18 III 1959) 


 B 23T0 3aMeTKe MbI paccCMaTpHBaeM CeMelicTBO iB, ened (pyHKILMOHaJIb- 

IX poctpancts. OrTyembHoe dyHKILMOHaIbHOe MpocTpaHCTBO pore ate 

WWaeTCA pOHsBONbHOH cucTemoH uucen p(l<Gp<oo), 8 (1L<b< ow) 
< (Ta, «009 Ty 

it7>O0 (i =1,2,..., 7). Mbt noKa3pBaem, 4TO AA Bo, 6 HME€IOT MeCTO 

recon BJIOKeHHA, COpMyJMpyeMble B TOUHOCTH Tak Ke, Kak TeOpeMbl 


+> Ty) 


(r15 - 
M. Huxompcxoro jd BBeeHHEIX uM mpocTpancTs Hy- B “10. Ke 


1€MH I1pOcTpaHcTBa Baas WMHTepeCHbl TEM, YTO OHH, B YACTHOCTH, Tpu 
y= 2 HW 4 =...=rn=l(l=1,2,...) cospnagair c mpoctpancTBamu 
JI. Co6onepa; mp p=2 MW MpousBoJIbHBIxX fr; > 0, a TakxKe B HeKOTOPbIX 
lywaax mp 1 < p< oo—c MpoctpanctBamu, paccmotpenupimu JI. H. Cao- 
PCWKUM. 


| Tlyctp R, o603HayaeT n-MepHOe MpocTpaHcTBo ToOYeK, p= (X,..., Xn), 
Inyers f(x, ---5 Xn) =F (P) Lp (I< p<oo), 7. @. 
lflep={§ 1F(p) Pao\"” < co npn 1<p<o, 
Rn 


If licy = vrai sup] f (p)| <0. 
peERy 


| ‘O6o3HauuM 
| Ea yet )p = atts Vins Loh Lng 


Nyirseoon hy 


HWKHAA YpaHb pacipocrpaHeHa Ha BCeBOSMOXKHIe Wesble dyHKUMH 
cTeneHelt vj, ..., Yn COOTBETCTBEHHO 10 %j,..., Xn. Llomoxum ene 


k 
(— 1)* “cf (p + vhez) 
=0 


pe Yn 


, 


Lp 


v 


| wx (f, fez)p ee Ay, (7, AY Ik = aie 


b e;— CMHHUHEI BeKTOp, HalpaBseHHbI 0 ocu x;. IlycTb 0=6(p)>1— 
yOnmarmaa qa 1<p<oo dynxuna. Ecam lim (p) = A < ov, TO Oyzem 
p 


—0o 
iTaTb, uTo 9 (p) onpefemeHa M TIpH Pp = oo, MpHyeM TAK, YTO A= 0 (oo)i<i60. 
erp tTakike r; > 0, 77 =77-+ O72, Tae 7; — Wesoe, Sl i eel | Datei It) 
Onpegeneuue. Bygem rosoputb, yTo dyHkKiua f MpMnalerKkUT (pyHK- 


(azine acts Tr 
DHasbHOMy mpoctpaHcTBy Bp, o , e@CJM OHa WMeeT HHTerpHpyeMple B 


lenu p (lL <p <0) wa Rp YacTHpIe, OOOOMeHHBIe B CMBICIE C. Ji. Co6o- 
k ee 

8a, HECMEIIAHHbIe MpOH3BOJHBIe O* f/x; (ee, ena 2A SID) 
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M pu 9TOM 


hi 1/0 
n }4 Offa i( a” /axi' te) 
(Aiea Gr) re p f 
WB,” = Tle + i yar io 
r=1 0 
Teopema 1. Yuczo 
foo) , 1/8 
Nile + [Boe Do] 
k=0 yi 
+ (115 sory Tn) 
2de a; =b>1 (i=l, 2,...,n), seaaemca nopmotl @ npocmpancmee Bp, o 
aKeueaneHmHou Hopme || f | irs Pars 


p, 9 


(145 cvs Tal 


Teopema 3. Hyeme, Pago =p’ =sooppl a7, h= Dp des x= 1 


i= i 
4 Ure ae aa | 
Grip Diy = lle 
Se SS 0: 
US ie ar Bg Be ae ee 
(ri, CCS) Ty) 
Tecou, eon fF (Aq, 0%), on) Coie , mo 
qr 0 0 (Pts «+> Om) 
lay cae oa ee A d f (Ha «02s Xr Xm4ts +++ Xn) € By’, 
On; 5 50%," 
: 0 0 0 9’ —90 1 tes ieee 9 | 
pu AMOLX MUKCUPOBAHHOIX Xmri, .--, Xn, 20e V =O(p’), pp—=re (t=1, 2,...5 n\, 


npuvem umeetn Mecino HepaeeHcinéo 


[PI ters es md SEM Fl otra ws rad > 

joke, kee p,9 
20e c He saeucum om f. 
IIpu ZoKasaTeJIbcTBe STO TeOPeMbI CYWIECTBEHHO MHCMOJIb3yIOTCA HepaBedi 
crpa C. M. Hukompexoro ((1), crp. 248, 252 u 254). 1 
Teopema 4. IJTycmb 3adanv nonaoocumenbHole uucaa r; (i=1,2,...,% 
U 6CeBOSMODICHbIE CUCMeMbL (h) HEOMPUYAMeALHIX YeABIX YUCCA Mm4i, +++ 5 if 


OANA KOMOpoLX 
ae i aa 
Dyess | j 
x) = 1— pat aps » —>0 
j=m41 / i 
Ilycmb, Kpome mozo, KascOoti cucmeme (dh) npueedeHa @ coomeemcme 
(A) (A) 
(er 
PyNKYUA mM NepeMeHHolx ~—) (X14, .-., Xm) E Bp, 0 eT 
Tozda mositno nocmpoumb dyxKyuio f (x, Xn) om n nepemenne| 
ob nadarou4y1o CaeOyroujumu céeoticmeamu: 
oN 
fe fete aeiely rn) ¢ I (a, 7 a *m? iat =k °) Seoastn) ©) (X41, ; Xin)s 
AEN : Gy ee ee Sate 
[Fl tn. sus tr) SE Dil P00 | ol), @fAdy® 
p, 0 (A) B, is ’ » Pm 
20e C He sagucum om GYHKYUtl $(). 
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TloKasaTeJbcTBO TeopeMbI 4 Tposoyutca meroyom C. M. Huxo.cKkoro — 
€CTaBJICHHA (PYHKIMA CYMMOM pAa H NposouMKeHUA KaxKMOrO wena pxja 
m(), Tp, 296). 


(lia sesny 
Teopema 5. ITpocmpancmeo By.3 


Tn) 
A gut gale die C mouHocmbto Oo 


(r Oe) 
gueaAeHMHOCMU HOpM Cc npocmpaxcmeom W x,. NCS Co6oreea (no 


pmunonoeuu (*)). 
| OTciofa caenyeT, TO Teopempl 3 u 4 cont a a cyuan 
opemp! JI. H. Cuo6ofeuxoro quia mpocrpaHcTs tae = ae AOMAE 

Teopema 6. JIycme l—namypanenoe cn, 1<p<o, f= 
Wed pict we WO &, SI): 

Toedanpuk=0,1,...,1—1 xopmaaonoie npouseodnele PFOxn npu age 
K PYHKUUUX, ©.» Xn—4 NPUNAONeNKCAM Npocmpancmeam a e ae 
pu amom 

let 


Ox | tases o a) 
Bo, p 


Selle 


Y <x aay 


De c He 3aeucum om f. 

Sameuanue 1. Bepno u oOpaTuoe yrBepxgjeuue (cm. (°, *)). 

Teopemb! 6 Mu 3 alOT BO3MOX%KHOCTh OXapakTepH30BaTb LMddepenMasIbHbIe 
BOHCTBa (PYHKILHH fev. (Rn) Ha rulepmocKocTH ml Uu3MepeHuh (m<n—1), 
l€ Mm OlpeeJIAeTCA B COOTBETCTBHMM C YCJIOBMAMM STHX TeOpeM. 


fn) 


Sametanuue 2. Bce TeopeMbl COXpaHAIOTCH, eCIM BMeCTO Bo 
ACCMATPHBaTb IIpOCTpaHcTBa NepWOAMYeCcKHX TIO BCeM MepeMeHHbIM yHKIUE 
| COOTBETCTBYIONIUM OOpa3s0M BBeeHHOM HOpMOH u HansyuMe NpHOmMKeHUA 
DM MOMOLM[M TPHrOHOMeTPHYecKHX MOJMHOMOB. 

Tlonyyenuble pesybTaTb! MoryT ObiTh cooTBeTCTByIOULMM O6pasoM pac- 
POCTpaHeHbl Ha HeKOTOpbIt KJlacc OOJacTeli n-MepHoro MpocTpaucTBa. 


MockoscKuii rocyapcTBeHHbIM YyHHBepCHuTeT Tloctymusio 
um. M. B. JlomMonocosa 10 III 1959 


LMTHPOBAHHAA JIUTEPATYPA 


1¢C,M.HuKkoapnceku ls, Tp. Martem. uucr. um. B. A. Crexnopa AH CCCP, 38, 244 
p51). 2 C. M. Huxouapcxk u i, Mateo. cOopu., 33 (75), 2, 261 (1953). 3 A. C. x a- 
japon, Tp. Asep6. roc. meq. uucr., 2, 110 (1955). 4 JI. H. Coo6onenKkuih, JAH, 
ieee 2, 243°(1958). 2° © JT. H. Ca o6onen Kuli, JIAH, 120, Ne 3, 468 (1958). 
WI. H. Cnro6oneuknih, JIAH, 128, Ne 4, 616 (1958). (OE eiGeatolicarrid om Rens 
lim. Mat. di Padova, 27 (1957). 


{| 
i 
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Jlokrnagn AKkKafemuu ee CCCP 
1959. Tom 126, 


MATEMATHKA} 
M. C. BPOJCKHA 


OB HHTEFPAJIbHOM NPEACTABJIEHHH OFPAHHUEHHBIX 
HECAMOCONMPSADKEHHbIX ONEPATOPOB C BEMIECTBEHHbIM 
CILEKTPOM 


(ITpedcmaeneno axademukom C. JI. Co6onecoim 14 III 1959) 


Jiunelinpiii orpanmuennpiit onepatop A, elicrByiomlni B rusbOepToBomi 
lIpocTpaHcTBe H, Oyfem oTHocuTb K Kaaccy Qr, ecuIM OH OOsaqaeT Cre Ly IO~ \ 
UluMu cBolicrBamu: 1) Becb cmeKTp omepaTopa A JlexKUT Ha BeLleCTBeEHHON| 

A— A* 
ocH; 2) ; 


—BMOHe HelpepbIBHEI omepaTop; 3) cymMMa MojyseH co6-} 


i 
CTBCHHBIX UHCeJ OMepaTopa KoHeuHa; 4) A —mpocrol oneparop, T. e.| 


H COBMawaeT C spar yes JIMHeHHOM o6oI0OUKH BCeX BeEKTOPOB sual 
A OME | :peS im | 


Pacuupyum H jo A rusb6epToBa mpocrpauctsa H = H @ Hg,! 

~ P . | 

Onepatop A, jlelicTByloulMu B /, OyeM Ha3bIBaTh IIPOCTHIM pacllupe 
HUeM ONepatopa A, ecm nognpoctpanctBa H u Hy Asa Hero WHBApHaHTHb] 
uw ecum A nopoxjaet B H onepatop A, a B H )— HeKOTOPbIM SpMUTOB OMe-| 
patop. Kakybli onepatTop, yoBjerBopsromjuu ycsoBuaM 1), 2), 3), HO He| 
YHOBJIETBOPAIOMIMH ycuOBHIO 4), ABJIAeCTCA IIPOCTbIM PaClUMpeHveM oOrlepaTopal 
Kaacca Qp. | 
Ilyctb A€ Qe. OSosHauum yepes r(<oc) pa3MepHOCTh HeSPMHTOBa OD) 


fle 
H u paccmorpum mpocrpanctso LS, anemexTaMu KOTO- 


IIpOCTPpaHCTBa 


poro sBuamoTcA Marpunet f (x) =||f,(x) fe (x)... fr (x)|, samanHpre na mpome- 


ayTke [0, /], rae /—cymma monyaeit ene yqucedl OmepaTopa 
l 

H YOBJIeTBOPAIOUIHe YCJIOBHIO Vi) f° (x) dx <oc. CkasapHoe TIpousBeeHHE) 
‘ | 


iu | 

B LY? onpezemm paBeucTBom (f (x), g(x)) = \ f (x) g' (x) dx. Corsaacno Teope4 
0 

me M. C. JImsumua (1,2) Hexoropoe mpoctoe pactiupenue A onepatopa A yuu} 

TapHO 9KBMBaIeHTHO selicTByromemy BL") onepaTopy | 

1 


BF (x) =F (x)a (x) +2 \ FH) aesI (x), (1 


rye %(x)— orpanwuennad HeyOppaiouland cbyHkuua; II (x) = || ,; (x) | — xeaq 
paTHad MaTpulla f-ro NOpayKa, YAOBMeTBOpAIONaA yCJIOBHAM 


l Pi 
spi (x Tat, [ml @)de=| 2, 


0 
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J = || jag|| —- MuaroHabHad MaTpula, y KOTOPOH KaxKbI SieMeHT rsaBHOH 
aroHawH papeH mu60 +1, mu6o —1. Samerum, uTO 


rash le L 
= =\F U1 (@) at JI (x) = 
= >) (f, he) falta (ja = juny Me (%) = ra (X) Toa (x). » » Tra (x) |). (3) 


a=1 

4. Onepatop B npencraBaser co6oit IIpHBeeHHy!lO K TpeyrosbHOH Popme 
)e wb OnepaTopa A. Hwxe yxaspipaercs Tpeyronbuaa cbopma s3anucu 
MOCPeCTBEHHO JIA OMepaTopa A. 
Ilyctp F (x) (0< x </)— mpoexnuoHHblt onepaTop B LS, orocauuit BeK- 
oy A(t) BeKTop 
Fenn KO 0<t<x, 

0, 6 ek Kn 


| Baoan o6o3HayeHHa 
Bif (x) =f (aa (x), Bef (x) = |F(Q)W( dé JT), 
yan nee 

Bif, g) =\ a) fa) a @) dx = Sa (x) dl FOg Mat = 


ara g) = (\a@aF (Fg); 


i) 


x 


3 (Fe h, () int a(t)g"(t)dtdx— fe i t) dt ja d\ F(t)hy (t) dt = 


L oe 


ae F()f.8). 
a=10 0 
Takum o6pa3om, 
L 
B=\a sta)dt )-+8\F 0) 2 BaF (x)= (4) 


\* Jlerko MpOBepHTb, UTO MHTerpaJIbHbIe CYMMBI 
, on. 


[Si a Ee) (F () — Ftp) ORM << teh tS eS Hp) 
ll k=1 
\ATCA CHJIbHO, a MHTer paJIbHble CYMMBI 


ye) 


ijoMepHo mpu max (xX, —xXp_,) > 0. 


oe (Fe Ba e)) 
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h : 
B cuay (2) u (3) BeKTOpbl eg = Be oOpa3syioT OpTOHOPMHpOBaHHbIH OasHi 
% is 


COOCTBEHHBIX BeKTOPOB OllepaTopa B TOAMmpocTpaHcTBe 


mpHyem 
ay 
= Ca = faPala- 
Ce loBaTeJIbHO, 
Bab BF yee Bee) 
o [252 ['r9| 252 [1= 3 (2x2 roo) 2 eae 


a=1 


r x 


= >) (F (x) fas beer ~@a) Thi) dx =x, 


a=1 


Teopema. Ecau A—onepamop Kaacca 2R, mo cywecmeyem makoe el 
npocmoe pacuupenue A, 4mo 


i L 
A =\a(x) dE (x) +i j= AS aR, 


* 


Aaa 
20e l—cymma modysreti COOCMB6EHHOLX 4tULCeA ONepamopa ; a (x) — oe 


HUUeHHAaA HeYyOoiearolyad dynKyusn; E (x)—aOconiomnoe nenpepolenoe opm\ 
20HANbHOe pasnooenue eOUNUYol, YOoeAemeopsoLee YCACBLIO 
ie 


A—A ta A— A* 
sp {| i } = sp|| i 


Tloka3saTeumbcTBo. Tak kak A = U1BU, rae U — nexoTopoe u30MeTEP 
yeckoe oToOpaxeHue mpocrpaucrBa H ua LS”, ro, B cumy (4): i 


a A—A™ A— geet 


E(x)|45 “E() 


l L ~~ 
A= \2 (x) d (U“MF (x) U) + i\U4F (x) U [U3 aa yf d(U"1F (x)U). | 


yey 


Vlonaran E(x) = UF (x)U u 3ametus, uto U} lie | a 
uum (popmy.ly (6). Ouepuguo, ato E A Ns Pe Co hear pasvioxwkenne elu} 
WbI B mpoctpauctBe H. Kpome toro, | 


x 


E@®LO=F Oth 2 \ Ui Wey’ at 


0 


M, CuleqoBaTesbHO, E (x) — aOcouroTHO HelpepbiBHad (byHKuHa. PapeucTBo i 
NerkoO clewyeT u3 (5). Teopema oKkasana. | 
B cuny cooTHOmeHHa 


x 


AE (x) = \anaee + \E OAs 


0 
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| = ay 

loMHAeTCA paBeHcTBO | E (x) AE (x) = AE (x). Takum o6pa3o0m, moympo- 
AHCTBO, Ha KOTOpoe MpoeKTHpyeT onepatop E (x) (0<x</), wHBapHaHTHO 
ocuTeJbHO A. Ecam ciektp onepatopa A cocTouT u3 OMHOM WMI TouKu 0, 
a(x)=0(,*)u 


l Bee k. 
A= i\ E(x) “+4 dé (x) 
0 


i 


JIH€ HellpepbIBHbId OlepaTop Cc TeM 2Ke CIeKTpOM. 

OrmetuM, 4To (bopmysr (6) u (7) MOxHO TOmyuuTb M He MO/b3yACb 
\euIbio (1). 

2. Onepatop (6) MelicrByer B npoctpanctse H = H @ Hy u saBasnetca npo- 
M paciiiMpeHvem jleHcTByioujero B H mpoctoro omepatopa A. Tak kak 


A A— A* 
—, rae P-—onepaTop mpoeKTupopaduA Ha mosmpoctpan- 


ee eqHHHub! Ey(x) yxe He ABIAeTCA, BOOOMLe TOBOpA, OpToro- 

SHBIM H MOMIeKAT JasIbHeHWeMy H3yyeHHIoO. OHakO B OfHOM Ba2KHOM 

THOM cCuly¥ae MOXHO yTBepxaTb, uTO Ey (x) — NpoeKMOHHbIM omepaTop 
* 


_gro6om x. Mmenuo, nycTb >0O u O saBaeTCA CHHCTBEHHOH TOU- 


-cnekTpa onepatopa A. Torga mogmpoctpauctso Hy COcTOHT W3 Tex H 


#bKO TEX BeKTOPOB, JIA KOTOPbIX A*f =0, u mosTomy 
ASA eff) =tIAE ENE AR N=0 (FEM). 


L 


E(x) 


Takum o6pa3om, 
| A—A 
——E(x)f=0 (FEA) 


L 


~~ w 


| 
i Sama 


AE (p= il em Ap" ae (x)f=0 (FEM). 


(j, E(x) Ath) =0 (fE Ho, AEA). 


| KaK B paCCMaTPpHBaeMOM CJIy4ae MHOKeCTBO A‘H =A°H maoTso B H, 
IE (x) H CH, E?(x) -= (PE (x) P)? = E(x) « Eo (x) — mpoekuMonHeili orte- 


] 
i 
U 
| 
} oo oe 

| Omecckuit rocyapcTBeHHblii Toctynua0 
| MeqaroruvecKHlt MHCTHTYT 44 IIl 1959 
um. A. J[. YuuucKkoro 


(MTUPOBAHHAS JIATEPATYPA 


1M. C. Jiusuuu, Martem. cOopx., 34 (76), 145 (1954). *®M.C. Bpoxackui, 
IC. Jiuspuuu, Yen. matem. uayk, 13, B. (79), 3 (1958). 
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Jloxxagqn Akagemuu nayx CCCP 
1959. Tom 126, Ne 6 


Axanemux A. A. JOPOQHHUbIH 


K 3AJAUE BbIMMCJIEHHA COBCTBEHHbIX UHMCEJI COBCTBEHHE| 
BEKTOPOB MATPHIL 


Ilycrh sayana cuMMeTpuuHad MaTpnyia C=A--e5 n-ro MopsayKa: 
C=(|ce A=lan|, B=lbxl, 
Cik = Criy Giz =Api, Vin = Ori, 
By ew le 3 


IIpeqnouioxuM, UTO CO6CTBeHHbI€e 3HaveHHA HW BeKTOPbl MaTpHUbI A MSBeCTI) 
TIpHyemM COGOCTBeHHbIe 3HaYeHHA BCe Pa3JIMUHEl. 

OjMH M3 MeTOMOB ONpesesIeHHA COOCTBCHHBIX UHCeJI HU BEKTOPOB OCHO} 
Ha TCOPHM BO3MYLICHHH, T. €. pasyIO%KeHHH STHX BeJIMYHH B PAI oO cTel 
HAM & OHaKO MIpHMe€HeHHe TeEOPHH BO3SMYIeCHHH OrpaHHuMBaeTca LOcTaToy 
MaJIbBIMH 3HaUe€HHAMH &, TaK KaK IIPH HEKOTOPbIX 3HAYCHHAX © PAMbI CTas 
BATCH paCXOJAULMMHCA, XOTAH Ha NYyTH oT © =O Jo aHHoro 3HaueHH) 
COOCTBeHHBI€ UMCJa WM BEKTOPbI, paccMaTpHBaeMble Kak (PyHKILMM NapaMmeTp)} 
He HMerloT ocoOeHHOcTeH. Ho axe HB TOM CyTyuae, ecmH pa cxogutcsa, | 
uNMCIeHHe OOJIbIUOCTO CIA YWICHOB pa3JIOKeCHHA MOMKET OKa3aTbCA OU} 
TpyOCMKUM. 

YpaBHeHHIO JIA COOCTBCHHBIX UHCeJl MH COOCTBeEHHBIX BeKTOPOB MO3} 
COMOCTaBUTb SKBHBaJIeHTHy!IO cucTemMy udpdepenHwnabHEx ypaBnennit. JI} 
CTBUTeJIbHO, PpaCCMaTpHBaA COOCTBeEHHbI€ 3HaveHHA HM BeKTOPb! Kak (PyHKi} 
TlapaMetpa ©, HMeeM: 


(A + ©B)x;() = (2) x: (2), (x: (e)-x: (e)) = 1, i 


re X;— COOCTBeEHHBIi HOPMMPOBaHHbIli BeKTOP, COOTBeETCTBYIOWIMH COOcTED 
HOMY 3HaveHHIO },;. 


Jlupdepentupya no s, 6yem uMeTb 


(A + °B) ~ + Bx; (8) = hy (2) = i oe aoe 


dx; 
(x: = = (0. 


Ecam pH aHHOM 3HaveHHH ¢ Bce ); Pa3JIMUHbI, TO IpOUsBOTHbIe dh; 7} 
dx;/ de KOHeYHbI; OTCIOMa CleLyeT paBeHCTBO HYynO CKaJIApHOrO TIpoH y 


JleHHA 
dn, 
(ules nee 


dn, 
qe = (iB x), 
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M3 YCJIOBMA OPTOrOHasbHOCTH (3) 


dx; ‘ (X (¢) +B x; (¢)) 
rs aes TG SNCn Ow (5) 


ITpUX OsHavaeT, uTo i= R). 

Takum oOpa3om, coOcTBeHHBIe 4HCla HM CO6CTBEHHBIe BEKTOPbI Y]OBJIETBO- 
1oT CucTeme judiepeHiMatbHbIx ypaBHennli (4), (5). O6OpaTHo, ecu Waa 
KOrO-TO 3HaveHMA © (CKaxkeM, ¢ =) MbI BO3bMeM JIA A; HM X; COOCTBEHHBIE 

Cla M COOCTBeHHbI€ BeKTOpPsI MaTpHibl C pu 2TOM 3HayeHHU s, TO H3 
HHCTBCHHOCTH PeHIeHHA CucTeMbI (4), (5) Mp 3aaHHbIX HayasbHDIx ycyo- 
AX CJIENYET, UTO PellleHve STO CHCTeMBI [elCTBUTeMbHO JaeT Co6cTBeHHLIe 
cla HM COOCTBeHHBIC BEKTOPbI MaTpulEl C. 

Ho pemenve cucremp (4), (5) MoxkHO TomyaNTh OMHMM 43 H3BeCTHEIX 
‘TONOB, HallpHMep MeTOOM Oiiepa, MpHyeM sTOT mMeTOR OyneT cxomNTECA 
IOTb MO oco6ol TouKH. 

Orcioza Jlerko MowyyaemM pay WHCNeHHEIX CXeM OMpememeHuA COOCTBEHHBIX 
(cel M COOCTBEHHEIX 3HaveHHli, Hanpumep: aay 7 
I. Merogx 9imepa. Pas6upaem npomexyrok usMeHeHua © Ha m oTpe3- 
1B IMHOK A (h=e/m). O6OosHayaa uepes C, matpuny C upu s= vA; 
_ X;—— COOTBETCTBYIOUIMe COOCTBeHHbIe SHAaYeHHA HM COOCTBEHHBIE BeKTOpHI, 
FEM UMeTb 


| ah Sa 
eo +o ax), xox tA 6) 
“4 Z 


Il. Meroyq Ofmepa c yrounenuem. Beroncaus no cbopmyue (6) 
/ 
Bble TpHOMMKeHMA MA J mM XY (COO3HAYHM UX Yepes 'K’x’), yTOUHsIeM 


ee STH 3HaYeHHA NO dopmMywiamM 


hy = EE (O01. Bet) + (/x?- Bx}, 


, Eat. Vert , ’ YB ’x’) 
h (x; Bx; ) ae (‘Xp i , 
| oe apecnringy  gtars a Ag D ang AR 


— v=] TERNS EN 
ey ae Ay — ‘AY, 


(7) 


. J. JIr~o6ou “3 MeTOJoB pelieHuA cucTeM JudppepeHUMaJIbHbIX ypaBHeHuli 
HO WepeHecTH Ha BBIUMCJIeCHHe COOCTBEHHBIX YHCe H BEKTOPOB MaTPpHIL. 
@MopMasJIbHO. M3JIOX%KeHHbI BbILIe MeETO MOXHO MPHMeHATb H K MaTpHEaM 
‘KOHEYHOrO MOpALKa WJM K CAMOCOIIPAXKeCHHbIM OllepaTopaM, OAHAaKO BOTIpoOc 
XOMMMOCTH B STHX CYUAAX MOWMeKUT CielMaIbHOMy PaCCMOTpeHHIO. 


Ilocrynusio 
17 IV 1959 


he 1174 


Jloxaagn Akagemun nayx CCCP 
1959. Tom 126, Ni 6 


MATEMATHK¢ 


B. B. HBAHOB u H. B. CHMOHEHKO 


O NPHBJIMDKEHHOM OTbICKAHHM BCEX PEWEHHM JAHHOrO 
JIMHEMHOrO YPABHEHHSA B MPOCTPAHCTBE BAHAXA 


(ITpedcmaeaeno axademuxom H. H. Boeoaroboeem 16 II 1959) 


[lycTb WaHbt Ba KOMMIeKCHEIX mpocrpancTBa Banaxa £, u E>, MMerouly) 
6asucbl. PaccmoTpHM ypaBHeHHve 


Kx = y, (1 


rye K — anuefiupili onepatop, onpemeseHHbiit Ha E, c OOacTbiO 3HayeHHH B Et 
TaKOH, YTO OMHOPOMHOe ypaBHeHHe | 
Kx = 0 (Z| 


HMeeT &% JIMHCHHO H@3aBHCMMbIX PeWICHHH X14, Xo,.--, Xa- 


Bo3bMeM [pOH3BOJIbHy!I0 CHCTeMy (yHKUMOHAIOB H3 Fy: x, X2,.-.,Xa, DM) 
KOTOPbIX BbITIOJIHEHO TpeOoBaHHe: . 


det (2; (xe)} 40. (E| 
O6o3Hauum yepes E? nogmpocrpancTso E,, cocTostee 3 BCexX TaKHX 93Je§ 


0 oa 0 
MeHTOB x, 4TO x ,(x)=0, j=1, 2,..., %, H HaHJeM MpOH3BO/IbHyIO JIMHE?| 
HO H@3aBHCHMYIO CHCTeMY 3JIEMEHTOB 1, Xo,..-,Xa, YROBJIETBOPAIOULHX YCJIOBYI 
det (x; (Xs)} 4 0. 
Jjanee, llycTb ypaBHeHHe 


eres, (: 


rae K* — onepatop, CONpaxKeHHbIA onepatopy K, umeeT § JmHelHO HesaBi} 
CMMbIX PCHICHHH U,, Us,..., Ug. BO3bMeM IIPOH3BOJIbHYIO CHCTeMY 93JIEMCHTOB f| 
Ey: Uy, Ue,..., Ug, JIA KOTOPbIX BbINOJHeEHO TpeOoBaHHe 


| 
det {ii (u))} +0. (¢ 


IIpennosioxkHM, HaKOHeL, YTO yCJIOBHE Up (y)=0, k=1,2,...,8, HeoOxd 
MMO HM WOCTATOUHO JIA paspeWIMMOCTH ypaBHeHHA (1). 
Teopema 1. Ypaenenue 


8 | 
Kx+ Dy cj = y ( 
1 


0 

: 1 
OMHOCUMEAbHO HeuseecmHolx XECEY U Cy, Cy,...,Cg—KOMNACKCHOLX nocmosi) 
Helx, Umeem eOUNCM6eHHOe petleHue npu smwbom YE Ed. 
B caMoM eve, Cj, Cz,...,Cg HaXOQMM M3 YCJIOBHA paspellMMocTH ypaBH| 
B | 
nua Kx=y — >) cju; B cuay coornomenus (C) sro Bcerfa BosMO>xKH| 
ah 

S472; 


\6uyee pemenHue mnocweyHero yYpaBHeHHa, OYeCBHILHO, HMEer BY xX = 
a 


! * 
> XpXe +X". BelOupaeMm 01, o9,..., Oe TaK, UTOObI x € B%, B custy cooruo- 
1 


ieHua (B) sTO Takae Bcergqa BO3MOxKHO. EMHCTBeHHOCTS JerKO OKa3blBaeTca 
IIPOTHBHOTO *. 


Cnenctsue 1. PaccmotpuM JleBy10 uacTb ypaBHeHun (4) Kak onepaTop 


fi is 0 
|, WpeocOpa3yrouui 37eMeHTHI mpocrpanctBa Banaxa Et: fy {x, c, €35-<456 003 


0 8 
toll = || «ll e+ > cjuj|| B 9SJIeMeHTbI. MpocrpancTBa E,. VWs teopempi | x 
| 1 F - 


Ee 

BBECTHOL Teopemb! Banaxa (°) BblreKaeT, 4TO omepaTop K umeer orpaHHueH- 
oi OOpaTHp K-?. 

| CnenctBue 2. Bce s«mueiyo nesapucumple pelleHua ypaBHenua (2) 
jOXKHO HATH, pelliaa ypaBHenua Kx = Kx», k = 1, 2,...,0. 

| Bpegem B mpocrpanctse E, onepaTop lpoekrupoBanua Py (Py = Py) ua 
KOTOpoe Noxupoctpauctso My, cofepxamee, HauuHaa c HekoToporo N, 
FIEMCHTHI Uy, Uz,...,Up, H OYMEM MCKaTb TpHOsM2KeHHOe pemleHne ypaBHeHia 


PEE BUNCE Yn {Pn Ci, Ca++», Ca}, THE Op 6 by rk nina ycnoBua Py Kyn == Py 
N=n- 8). 


Teopema 2. Ecau 


|| Pv Ken — Ken || Sew |[ nil, ev 0, N00, (D) 
10, HAYUHAA C HeKOmopoeo N, 


Prva CK yall C= 0. (A) 


_ JieicTBuTembHO, HauMHaa c HexoToporo JN, 


B 
|| Px K xn] = |] Pv Ken+ d) cull K xn || — || Pv Ken — Ken] > 


Kyl Cl — ew K4N) SCR val. 
V3 pesybTaTop padoTsi (*) H Teopembl 2 BbITeKaeT, YTO K ypaBHeHHio (4) 
B 


M BbINOJHeHHH ycnoBuxA (D) u ycnosusa >) cu; € My IIPHMeCHHMBI TIPOeKILHOH- 
1 


I€ IIpHOJIM2KeHHBIe METOJbI pelieHHaA. 

[IpousuocTpupyeM H3JIOxKeHHOe BbIe Ha KOHKPeTHBIX ypaBHeHHAX. 

I. Ilycthp K = E—>}A, roe E—enunuunpm, A— mMHeHHbIM BOMHeE He- 
CpbIBHbIi OMepaTopbl, h— KomMseKcHOoe uNcno. B stom cayyae Ey = E,, 
= B. Eca @y, €95..-,€ny-+»— Oa3HC B Ey, A_ Oi, Layeees Saye — 6a3sue B Ej, 
uuem g;(e;)=5,, TO Qua moOnx x€F, vu x€E, uMeem 

co co 
eA) epee =e alciies 
af af 
YaCTHOCTH JIA pellieHHi ypaBHeHul (2) u (3) 


| 


eo >) gi (Xe) ez, Up= dy Un (€)) &- 
1 i 


-* Avanorvunble MocTpoeHua BcpeyaioTca B padotax (},?) MpM co3qaHHH TeOPHH TaK 
BbIBAeMOli NCeBJOPe3OJIbBEHTHI. 
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IIpennoioxK4M, 4TO HavMeHbIwe WHeKCHI iy Ho jJzpo lig KOTOR / 
gin *k) Ov up (e;,) £0, YAoBserBopsioT YCJIOBHIO iy ig<... igi 
Z Z| 
i < jp <-s+< jg. QTOTO Beerla MO%KHO NOGUTECH TIPOCTbIMH TIpecOpasoBaHHAME 


Jlerko noKa3aTb, YTO B TaKOM CJly¥ae 3a SJIEMCHTbI x; MOXKHO BSATb Bi, , 3 


Xp—C,, 34 Up—ej,- Econ My C poctoM n UcueprbiBaeT Eye Mn 


D'L,, To (D) BpmomHeHo. | 
Yroos e;,€ Mn, HawwHad Cc HeKOTOporO Nf, MOCTATOYHO C4YHTATb, 4TO M, 


MMeeT Oa3HCOM €j, Co,-++5 En: 
VintepecHo B3ATb B KauecTBe IIpHMepa ypaBHeHHe | 


1 


(x) =a, (2) ould) oft) at +an (x) oO) dt+yG@), E101], 


0 


qs 


ekoets 


KO.) 


a, = sin rx, -by==.2.siterx + 


oo 
: \ : 
sin 3nx -+ >}\g* sin kex, 
4 


a, = 2sin2nx + eat sin 3ax — 9" sinknx,> bo.= sin2nx, O< q=m 
—q A } 


Kak nokasaHo B (°), pelliad 9TO ypaBHeHHe UpH6MxeHHO MeToom Ty) 
jlepkuHa Mo cucTeme (yHKuHH {sinkwx}, Mbl HE MOXKeM CIIpaBHTbCA Cc sali) 
yeh HaXO*KMeHHA BCeX ero COOCTBeHHHIX (yHKUMH. Ham meroy maeT penn 
HHe 9TOH 3aaun. 

II. Ilyctb 


Kee Cen To=\T (¢, to) @(t)dt, ty €y: 
x 
Bit t) dt 
Go = A (to) 9 (to) +O) SOE, er; 
x 


{— OKPpy2KHOCTb CMHHHYHOTO payuyca C WeHTpOM B Hauyauie KOOP] HHa 


A, B, T (10 o6ouM aprymMeHTam) HelpeppBHb! iio Temyepy ua y, npuue 
A? — B?=£0 ua ¥. ae | 


B stom cayyae E, = E, = L,—apocrpancrsy dbyuKunii. CYMMUPYeMBIx / 

1 : 

KBapaToM Ha Y; %#—B =x =>5— [arg G],, G = (A—B) (A+ B)} 
M,, umeet Gasvcom: t—*, t-"+1,...,1, ¢,...,f2-1. Yenosue (D) BmoumHell 


(cm. (°)) daa onepatopa Ky = 


Ko = 
AaB tag AS 


x = exp|— >In (Ge) + Has eee at |, 
rh 


Qn 0 
HM WMA 
n =i 
n=») tn apt ® —* ie Us 
0 —n 
n —1 
pi Dy et ae eNO. 
0 —n—x 
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wa 
A+B 
<HO pelllaTb MpHOMKeHHO MeTOoM TasepKHHa, PyKOBOJCTBYACb cue yto- 
cxemoH. Ecum x0, } He eCTb «xapakTepucTHyecKoe» uuc0 (7), TO 


CneqoBaTebHO, ypaBHenue Ko = WM TeMCaMbIM ypaBHeHve Ko = f 


° =): E° e Y 
x; 8 =0; £,— npocrpancrso dynkunl 9, Ama KoToppix \>——, HMeIOT 


eS 
O6ecKOHEYHOCTH NOPAMOK HYJIA, He MeHbIUIMi, vem x+ 1. Ecanx <0, A— 
«xapaKkTepHcTHyecKoe» UNCIO, TOa = 0, 8 = —x, MH 3a CHCTeMY 3/IEMCHTOB 
Uy,.-.,Ug MOXHO IPHHATb tyHKunu t+, f%,...,t-%. 


BbivucIHTeIbHbIM =WeHTp Tloctynuuo0 
Axkayemun HayK YCCP PO eLO5S 


- 


UMTHPOBAHHAH JIMTEPATYPA 


MVEA i twit zZ.clrans. Aim. Mathesoc., 18e(i912)a 5 25H eM vacisacrier= 
Hau, CuHrysapuble HHTerpasbHble ypapHenux, M.—JI., 1946.3 C. C. Bauax, Kype 
KWioHaIbHOrO aHamisy, Kuis, 1948. 4H. UW. Tomapbexkunh, JAH, 111, Ne 6 (1956). 
I. HW. WoabcKun, Yxp. matem. xypu., 7, Ne 1 (1955). ® B. B. Apauos, JAH, 
|, Ne 5 (1957). 
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Jloxnagnn AkafweMun Hayk ccCcP . 
1959. Tom 126, Ne 6 | 


MATEMATUK\ 


B. A. WJIbHH u H. A. WHUIMAPEB 


O CBA3H MEXKAY KJIACCHYUECKHM HW OBOBLIEHHbIM PEWEHUSM 
3AA4UM JMPHXJIE W 3AQAUMW HA COBCTBEHHBIE 3HAYEHUS } 


([Ipedemaeaeno axademuxom C. JI. Co6oneevim 17 ITI 1959) ! 


B wacrosule paGoTe u3yyaeTCA CBASb MEKMY KsaCCHYeCKHM HM o6o06ye i 
HbIM pelienuamu sayaun J{upuxsie 


Lu=—f 8 oOmacTu g, (\ 

ute = 0 | 

M 3aauH Ha COOcTBeHHBIe 3HayeHHsA | 
Lu+hv=0 B o6mnacTu g, (h 

Oly 10. i 


3yecb g—TpousBosbHad HopMasbHaa* N-MepHad oOsacTb, comepakanyasniy 
BMecTe c rpanuuei I B HekoTopow OTKpbITOH oOmacTu C; L — qudepent | 
AJIbHbIM ~CAMOCOTIPAXKeHHHIM OlepaTop i) 


. : 
Lu= > ee | (x) |e (2) q 


t, j=1 


3JWIMMNTHYeECKOrO THIa, ONpefeseHHbI B OOmacTH C, T. e. TaKOH, TO Tp 
X = (1, Xo,...,Xv )@C BbINOJHEHb! YCJIOBUA: 


N 


N 
aij (x) =ay(x), Dd) ayfity > o DY B ( 
i=1 


i, j=1 


rae «—const >0O, ma smroObIX BeIIeCTBCHHBIX §&, &,...,Ev. Kpome TOF | 
mpeqmomaraercaA, uTO BcloLy B OOmacTu C c(x) > 0. 

VispecTHo, YTO KNacCCHYeCKHM pemeHuem sagaun (1) (Knacc} 
yeckoh coOcTBeHHOH dyHKuWNeH Banauu (2)) Ha3sbiBaeTCA Taka 
dyHKuMA u(x) (Taka He paBHad TOXKTeCTBEHHO HyJIO *PyHKWMA V(x)), KOT! 
pas: 1) HenpeppBHa B 3aMKHYTOH o6acTH (g+T); 2) o6nagaer scr}! 
BHYTPH g HEMpPepbIBHSIMM IPOH3BOMHBIMH JO 2-ro TopsfKa; 3) yoBaeTBopa 
BCIOLY BHYTpH oOmacTH g (IA HeKOTOporO h) ypaBHeHuIo Lu = —f (Tu4 
+ hv = 0); 4) oOpamaetca B HyJIb Ha NoBepxHoctu I. ; 

O6o6OmeHHHIM pemeHuHemM 3agaun (1) (cooTBeTCcTBeHHO O606NLeHHC 
cOOcTBeEHHOH PyuHkKuUunew samayM (2)) HagpIBaeTCH Taka (YHKII 


* OOnactb g HasblBaeTCH HOPMAJbLHOK, ecMH B STO OONaCTH pa3spellMMa 3aqa* 
Jlupuxae naa ypapHenusa Jlannaca npn mo6of nenpeppiBHo rpanHM4Ho byHKuMU. OrHoG, 
TeJIbHO KOHKPeTHBIX YCJIOBHH, KOTOpble HYKHO HaJIOKUTb Ha OONACTb g, 4TOObI OHA OBL, 
HOpMasbHOH, cM. (1). 
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0 
, (x)€D(g) * (coorBercTBeHHO Takan He paBHas TOXxecTBeEHHO HYJIO (yHK- 


0 0 
(ua U(x)€D(g)), KoTOpad Ana mooi dpyuKunn ¢ (x) u3 D (g) yosmerBopser 
{HTErPaJIbHOMY TOK]ECTBY: 


“TON 
a OG, 
\ De) use oe + cub — Fo dx = 0, (5) 
g t,j=1 
‘OOTBETCTBEHHO 
SiMeGoaD 
v 
eho A ie dod |x = 0. (6) 
| ge ek 


Hspectuo (7), uTo KulaccHuecKoe pelleHve sayaun (1) cymlecTByeT H eqHH- 
TBCHHO, €CJIM BBINOJIHeHbI CJIelyroulve MpesnouowKenua: 1) g — HOpMasbHaa 
OnacTb, ComepxKamlasica BMeCTe C rpaHuueli B HeKOTOpOH OTKpHITOM OGnacTH C; 
’) KOSPPHUNeHTH! ONepatopa L npuHaswexaT B OOsacTu C Ksaccam ** 


ay (x)ECH, C(x)ECOH (u> 0) (7) 
| YNOBJIETROPHIOT B STO OGNacTH ycmoBuaM (4) Hu ycaoBMIo c(x) > 0; 3) f (x) 
enpepbiBHa B 3aMKHyTOH oOmactu (g +I) wu upuHaqmexuT Ksaccy C #) 
tS 0) B OTKpbITOH O6acTHu g. 

O6o06meHHoe pellieHve 3amauu (1) cymlecTByeT M EMMHCTBEHHO, eCJIM BBI- 
| a culefyroujue ycopua (cm. (?), crp 126): 1) g —nponsBombHaa orpa- 
‘WMueCHHaA CBA3HaA OOJIacTb; 2) a; (x) U C(x) M3MepHMbI HM OrpaHHueHb! B OO- 
acTH g WM ylOBeTBOpsIOT B g ycloBHAM (4) HM ycsoBHIO c(x) >0; 
) F(x) € Ls (g): 

| CyujecTBoBaHHe KJlaccHuecKHX COOCTBCHHbIX (PYHKIMH BbITeKaeT U3 pabor 
Kupo (HX H3slomwKeHHe CM. B KHure (4), ru. 3) H TeEOPHH HHTErpaJIbHBIX ypaBuye- 
MMM, HO JIMIUb Ia OOsacTeH c rpanuuamu Tuna JlanyHosBa. Mp JoKa3piBaem, 
To momHas OPTOHOPMHPOBaHHad CHCTeEMa KlaCCHYeCKHX COOCTBeEHHHIX Sy HKUHH 
WILeCTBYeT JIA MPOM3BOJIbHOH HOPMAJIbHOK OOIACTH g, CCJIM BbIMOJIHCHbI NepBbIe 
Ba U3 YKa3aHHbIX BbIIe TPCEOOBaHHH. OOeCMeYMBAIOWLUX CYULECTBOBaHHe KJ1aC- 
mueckoro pemenHa 3ayauu (1). (La WoKa3aTebcTBa HCNOJb3yIOTCA pe3yJIb- 
TDI Taytua (?), cBolicrBa dbyHkuMH [puna HOpMaJIbHOM OOsaCTH HM TeOpHA HH- 
PrpaJIbHbIX ypaBHeHHit c NOAPHbIM Apo.) 

_ CymecTBoBaHHe MOJHOH OPTOHOPMHpOBaHHOH CHCTeMbI OOOOIIeHHDIX Cco6- 
|PBEHHBIX (PYHKWHH ycTraHoBeHo (cm. (°), cTp. 126) npu ycnoBuu, 4TO BEINON- 
PHBI Ne€pBble [Ba M3 YKa3aHHbIX BbILIe TPeOOBaHHH, OOecMeyMBaIOWHX CyIeCTBO- 
AHHe OOOOMeEHHOrO pelmleHHA 3afaun (1). 

Takum o6pasoM, Mb BHAYM, YTO TpeOoBaHHA, OOeceuMBAaIOHe CyUlecTBO- 
AHHe KIaCcCHyecKUuX pemenui 3agau (1) u (2), H mofaBHO OOecneuMBaIoT cylle- 
BOBaHHe OOOOWICHHbIX PeWIeHH Tex %e 3afad. EcrecrBeHHo BO3HHKaeT BO- 


i 


|(2). Jlo mocneqHero BpeMeHu He yfaBaJlOCb PeLIHTb STOT BONpoc axe npH 
paso Oovlee 2%KeCTKUX OFpaHWyeHuAX Ha OGACTb g HM KOSpuILMeHTHI OMepa- 
pa L, uem Te, KoToppie HeEOOXOAUMbI AJA CyULeCTBOBaHHA KJIaccMyecKoro pe- 
HHUA 3amay (1) u (2), XOTA HM MpeAMPHHHMAJICb MOMbITKM NOYYUTh PesyJb- 
i = 
| 
|| * Kaaccom D(g) wasbipaeTca 3aMbIKaHve B HopMe WY (g) MHOXKecTBa BCeX HeMpepbIB- 
| nadbepenunpyemprx B oOmacTu g dyuKunit, paBHEIx HYO BOM3H rpaHHUL g. 
| ** Topopat, uto dyukuna f(x) MpHHaqwexkuT B OrpaHWueHHO 3amKHyTOH OOacTA T 
laccy Ci) ecan k-e mpoussoyupe f(x) yxoBserBopsioT B T ycuopnuto Tenpyepa c no- 
Barenem p. Tosopst, uto f (x) mpuHaqmexut Kmaccy C ,¥) 3 orxpsito o6nacTu C, ecu 
ia yHKUMA oOnpeseneHa B OONacTH C Mm MpuHaymexKuT Ksaccy C%") 3 s060% samKHy- 
iH oOmacTu 7, cofepxautelica BC. 

q17T 


2 


’ 


TaTbI B 3TOM HampaBienun (cm. (°) u (2), erp. 149 — 155, a TaKxe (8), erp. 46), 
Jum avis uactuoro Bua onepatopa L (a;j= Op i + j, @yy—= Qo2) HWA Ciy- 
yaa N = 2 stor Bompoc pemen B YTBepAWTebHOM cMpIce P. Kypantom (("), 
erp. 460 — 482), Ho mpH BeCbMa XKeCTKHX OFpaHW4YeHHAX Ha KoOspPuUMeHThI 
omepatopa | 
B wactostel paOote Oyler JoKa3aHo, ITO KslaccuuecKoe MH OOOOULeHHOe Pe- 
weHusA 3ajjauu (1) (cooTBeTCTBEHHO IIOJIHbIC CHCTeMos! KJIACCHYCCKUX U o606mleH- 
HbIX COOCTBCHHBIX (PyHKUMi 3azaun (2)) copnafaior Mexjly coOoH NouTH BCIONYy 
B OO/IACTH g, CCJIH TOJIbKO BBINOJHEHbI YKA3aHHBIC BBILe YCOBHA, OO€CMeYHBAlO- 
LHe cyileCTBOBaHHe KslaccwyecKoro pezeHua 3anaun (1) (CooTBeTCTBeHHO 3a- 
jauu (2)). i 
Teopema 1. IIycme o6sacmo g, Koadquuuenme: onepamopa L u npasas 
uacmb ypaeHenis f(x) yOosaemeopsiom caedyrouwum ycaoeusim: 1) OOaacmb g HOP) 
maAbHa; 2) a;;(x), c(x) npunadaencam Kaaccam (7) 6 HeKomopot omKpoUNot 061A: 
cmu C, codepocaueti g c epanuyeti, u yOoeremeopsiom 6 C ycaoeusm (4) U YCAoeuKt 
c(x)>0; 3) f(x) Henpepoisna 6 3amKxymoti o6aacmu (g + 1) u npunadacocurt 
Kaaccy CO) (» > 0) 6 omKpoumou o6aacmu g. | 
Toeda KaaccudecKkoe pewenue 3adauu (1) noumu ectody 6 g coenadaem c 0b00WeHs 
HoOlM pewenuem amot 3ada4u. [ 
Teopema 2. JTycmb o6aacme g u Koaxpduyuermet onepamopa L ydoe.ei 
méopsiom mem oce mpeooeaHKHusm, 4mo ue meopeme 1. Toeda noanasn OpmoHOpMU 
POGaHNaA cucmema KAaccu4ecKUx COOCMeeHHbIX qbynKuull 3adauu (2) seanemcs 
OOHOBpeMeHHO NOAKOIL OpPMOHOPKUposANHOt cucmemoti OO0bWeHHbIX cobcm| 
BeNHOLX CbyHKuutL smott sada. q 
Sameuauue |. Ecau o6mactb g He TOJbKO HOPMasbHa, HO HM OrpaHHt 
yeHa moBpepxHoctTblo TI tuna JlanyHoBa, TO B ycOBMAX Teopem | u 2 octal 
TOUHO TOTpe6oBaTb, YTOGHI KOIMPPUUMeHTH! A; (x) HM C(x) IpMHaywexaJu Kae | 
cam (7) H yoBeTBopsuim ycnoBusaM (4) uC(x) >0 TombKO B Camo OOacTH gy 
B camMomM jee, B 3TOM Cyyae yKa3aHHble KOaSdPPHUMeHTHI MOKHO IpoOROoM 
XKHTb C COXPpaHe€HHe€M BCeX OTMCUCHHbIX BbILWe yCOBHH Ha JMOOyIO OTKPbITYFY 
o6ulacTb C uv jake Ha Bcé N-mepHoe mpocrpauctTso (cm. (4), crp. 77 —78)ih 
1°. Hametum cxemMy JoKa3aTembcTBa TeopeM | uw 2. IlycTb Ko (x, y) —dyui 
JaMeHTaJIbHoe pelwleHHe ypaBHeHuan Lu =O B HeKoTOpoH oOacTH T, orpaHHiil 
YeHHOH WoBepxHocTbio Tuna JismyHoBa u TakoH, uto (g +1T)C TCC. Pack 


CMOTPHM O6O6MeHHbI OODeMHBI NoTeHIHal v(x) = | Ko (x, y) f(y) dy. B cn) 


g ase 
JY W3BeCTHBIX (cM. (4), cTp. 35 —37) cBolcTB O6bemMHOrO NOTeHWHava v (x! 
WMeeT BHYTPH OOAaCTH g HEIPepbIBHbIe MpOH3BOLHbIe MO BTOporo TNopsAKal) 


YROBMeTBOpAeT BHYTPH g ypaBHeHwio Lu=—f mM MpHHalexKuT B oOsnacT 
(g +1) kaaccy C2 (0<u< 1), a crano OpiTb, H NoZaBHO VE W (g), 


JIemma 1. J[aa moeo umobot @ynkyun u(x) Oolaa o6o06iweHHolm pewel 
Huem 3adauu JIupuxae (1), neoOdxodumo u Oocmamouno, umobot PynKkyuy 


W (x) = u(x) —v(x) 6olna ob606iWenHoIm pewlenuem sadauu JTupuxae 
Lw=0 6 o6aacmu g 
(oo) lp 0, ( 


Jlemma 2. Ilycmo w® (x) — o606wennoe pewenue sadaru (8), ws’) (x)=! 
ob0bwWeNHoe pewenue 3sadauu ‘ 


Lw=0 6 o6aacmu g' 
[w — w)} |r = 0, 


20e g’ — NpouséoAbHaA CMpoeo BHYMpeHNAA nodobaacmo obaacmu g, al” -\ 
ee epanuya. Toeda, ecrody 6 g’ ws) (x) = w®) (x). | 
Mbt paccMaTpHBaeM OCJIeAOBaTeJIbHOCTh OOJlacTeH g, C rpaHumamu I) 


Tula JlanyHoBa Takyt!0, YTO BCe gn COMepxaTCA BMeCTe C PpaHHllamu B g | 
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‘0 BCAKO€ 3AMKHYTOe MHO?KECTBO, JexKalllee BHYTPH g, TPHHalexKHT BCeM 
JacTAM Qn, HauMHad C HeKOTOporo Homepa. JlerkKo oKa3aTb, MCHOUb38yA 
mMy | u pesymprat PKupo ((8), crp. 42), uro B Kako oOmacTH gp 
accuyeckoe H OOOOMleHHOE pellleHuA 3alaun 


Lw =—f B o6nacTH gp, (9) 
W | see 0 


‘BMalaroT Mey coOoh. M3 o606ujeHHOH Teopempr Bunepa. 3akouaeM, YTO 
CJI€MOBATeJIbHOCTh KJIaCCHYeCKUX pelleHHH 3ayjaun (9) cxomuTcaA kK kKwJaccH- 
CKOMY peuieHuio 3ayauu (1) paBHoMepHO B JUOOOK CTporo BHYTpeHHeH MoO06- 
cru g’ oOsacTu g. C MOMOLIbiO JIEMMbI 2 yaeTCA OKa3aTb, YTO MOCMELOBAaTeIb- 
Cfb OOOOULEHHEIX peweHH 3afauu (9) cxofuTcH K COOOMEHHOMY PelIeHUIO 3a- 
4x (1) B 1060! crporo BHyTpeHHeH MogoOuacTH g’ B Hopme WY (g’). Tem ca- 
IM Teopema | JloKa3ana. 

2°. Teopema 2 ABJIAeTCH HEMOCPeACTBEHHDIM CJIeCTBHeEM TeopeMp! | Hu ycTa- 
DBJICHHOH BbILMe MOJIHOTbI CHCTEMbI KJIaCCHYeCKHX COOCTBEHHBIX (CyHKILMH. 
, TOMOLIbIO TeopeMpr | JIerKO JOKa3aTb, YTO Kaan Kslaccuyeckad COOcTBeHHAaA 
VHKUMA 3ayaun (2) uMeeT KBapaTH4uHo CyMMUpyembie MO O6slacTH g MepBpie 
| eee a, CTaJIO OLITh, Aa O60 PED (go) yOBeTBOPAeT HHTELpaJb HOMY 
m*KecTBy (6), T. €. ABAAeTCA OGOOMLeEHHOH COOCTBeHHOK Py HKWHel VTOM 3afaun). 
3ameuaunue 2. Ormerum, To Teopema | MoxeT ObITb OOOOUIeHa Ha CJTy- 
bi, Korya o6sacTb g He ABJIACTCA HOPMAJIbHOM, a IpefCTaBJIAeT COOOM MpoHs- 
JIbHY10 CBASHYIO OrpaHHyuenHylo N-mepuyto oOslactb. Meer mecto cilezyroulee 
He reaue: 
 Teopema 3. JIycmb 6oinozHenol 6ce yCaoeuA meopemol 1, 3a UCcKAIOUeHUeM 
peOosaHua HOPMaNbHOcmu OOAaCMU g, KOMOPaA menepo npeOnonaeaemcA AULUb 
jPaHUUeHHO u ceasHoli. Tozda o6o6WeHHoe (6 OnpedeneHHOM Bole CMmbICAe) pe- 
enue 3adauu (1) coenadaem noumu ecrody 6 Obszacmu g C OO06WeHKoIM 6 CmoICAC 
Hepa (cm. (4), cmp. 105 — 107) pewenuem smoti sadauu. 
| B uacTHocTH, 9TO O3HAadaeT, UTO COOOMLEHHOe PelleHHe HMeeT BHYTPH OOWacTH 
| HEIIPEPbIBHBIC BTOPHIe NPOMSBOAHIe HM YAOBMeTBOPAeT BHYTPH g YPaBHeHHIO 
ht = — f B KJIaCCHYeCKOM CMBICJIe. 
| Sameuaunne 3. V3n0%KeHHbIM Bbile MeTOL | O3BOJIAeET B TIpeAMosoxKe- 
aX TeopeMp! | MoKasaTb CoBNafenne KNaccuyecKoro H OOOCOMLeHHOrO pelmenHi 
cefyromeh s3aqauu J[upuxsie: 


lu=—f B oOsacrH g, 
u|lr=9, 


JM TOMbKO byHKUNA ¢(x) HeMpepbIBHO AuddepenupyeMa B 3aMKHYTOH 06- 


etu (g + I) uw npnnagsexur kaccy C4») (y>0) B OTKpBITOH CONaCTH ge 
Mockosckui rocyapcTBeHHbIM yHHBepCuTeT Tloctynua0 
um. M. B. Jlomonocopa 24 II 1959 
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1M. B. Keagum, Yen. matem. nayk, 8, 171 (1941). % G. Tautz, Math. Nachr., 
| 2, 279 (1949). %C. 1. Muxauwu, Ilpo6mema MunuMyMa kBaqpaTHuHoroO (byRKUMOHaIA, 
52. 4K. Mupaundya, YpaBHeHHaA C YaCTHbIMH MpOHSBOLHBIMH SJJMNTHYeCKOrO THNa, 
, 1957. ®C. 1. Muxauu, JAH, 77, Ne 3 (1951), &O. A. Jlaqbwxenckag, 
WemaHHad 3alaua WA runepOouMyeckoro ypaBHenus, 1953. pbs Kypaut, J. Tuas- 
»pt, Merogbl MaTemaTuyeckoit (:busuKku, 2, 19510 oaGeG imran de Bully Soc. Math: 
France, 61, 1 (1933). 
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Jlokzagm Axkagemun nayx CCCP 
1959. Tom 126, Ne 6 


MH. C. KALL 


O TYCTOTE ChEKTPA CTPYHbI 


(ITpedcmaeaeno axademuxom C. JI. Co6oaeeuim 14 III 1959) 


1. Paccmorpum ctpyHy S, HaTaAHyTy!o eCJHHHYHOM CHJIOH MexKy TOUKAaN 
x=0 un x=L(0<L<oo) . BemectBennon ocu. Ilyctp M(x) at 
0<x< L—wnacca 3aMkHyToro cepa nHTepBasia [0, x) crpynpt S u M (0) =} 
ByemM CuuTaTb, UTO JIeBbIi KOHEI, CTPYHbl 3aKpellJieH OLHAM H3 OOBIGHBIX CM} 
co60B (HEMOLBY2KHO 3aKpellJleH WIM MOKeT CBOOOHO CKOJIb3HTb NO HarpaBul 
HHIO, TlepNeHHKYJAPHOMy K PaBHOBeCHOMY I1OJIOXKeHHIO CTPYHBl!). 

Koney x = L 6yfemM Ha3sblBaTb pery IApHbIM, ecmm L< oo u M (L);h 
= lim M(x)<seo.. i 

Eye, : 

B mpoTuBHom cyyyae Kone, x = L Ha30BeM CHHTYAAPHBIM (MbI MCKIE 
yaeM M3 pacCMOTpeHHA culyyaH, Kora L=oo, a M(x), HaumHad C HeKOTS 
poro 3HaveHHA x, COXpaHAeT NOCTOAHHOe 3HaueHHe). 

Ecam konel x = L perysiapen, To OyeM CunTaTb, YTO OH 3akpenNJeH OJHI} 
H3 OOBMHBIX CNOCOOOB; eCJIM %Ke OH CHHTYJAPeH, TO He OyfleM HaKJabIBAaTb If 
9TOM KOHIE MCXaHH4eCKNX CBAseH. CNeEKTPOM peryaapHOoH cTpI 
Hb! OyJeM Ha3bIBaTb COBOKYIHCCTS KBapaTOB YaCTOT e€ COOCTBEHHBIX KOMI 
Huu. Onpefesenve cneKTpa B Culyuae CHHTYJAPHOCTH KOHWa x = L ano B (§ 
erp. 137. } 

CnekTp peryJIApHouw CTpyHb BCerfla JMCKpeTeH, T. e. mpenctaBaer cobd 
NOCJEQOBaTebHOCTh (HE OOASATEbHO O€CKOHEUHY1O) HEOTPHIWATeNbHBIX EF 
IW€CTBCHHBIX UHC, HE HMEIOMLY!O MpeAeMbHbIX TOUCK, OTJIMUHBIX OT 6eCKOHes 
HocTH. Ji CHHTyJIApHOw CTPpyHbI KPHTepH AUCKpeTHOCTH CneKTpa Opi Mou 
4eH B (2). 

Kak calefxyeT us padornt M. I. Kpelina (*), mo6aa Bospacraiomas mocal 
QOBATEMbHOCTh YHCe (0) do << Ay << hy <<... MOET CTy2KUTH CHeKTPOM HI 
KOTOpOH crpyHbt. Ilosromy MoryT npej\cTaBuTb HHTepec MpHBeeHHBIe B HacTo- 
Ie CTATbE MPeAOAKEHUA, BIACHALOLLNE YCJIOBUA, IPH KOTOPBIX CIeKTP CTPyHBl! 
ABJIACTCA TAaKOH MOCJI€QOBATeIbHOCTbIO uuce (OK)ky << <..., OF 
IIpH HeKoTOpoM % > 0 cxoyuTca pay 


\y 
i 


IIpu « = 1 oxonyaTembHbIit pesymbTaT B 3TOM HanpaBnenun 6 , 
M. T. Kpeiizom ((?), crp. 140) eme B 1952 r. 3 Wee 


2. Cuexyroulat Teopema aeT LocTaTOUHBIe ycOBHA CXOMHMOCTH paya (| 
npo 0<a<l. 
Teopema 1. Ecau npu nexomopom a€ (0, 1) eoinoansemca ycaoeue 


j amo | 


(0) 


a—] 


\ e— 94m] ds < x ( 
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4 OyanoHoe* ycnosue 


16 cers: —1 
\ dx\|\(m (s)— Mr) dr| dM (s) < ©, 
0 x x 
-cnekxmp cmpynot S cocmoum u3 uucea (ORS) ky SOMERS 4. KR, 


oO npu amom a cxodumca pad (1). 

‘Ip nexoroppix o6aBpouHbix orpaHuyeHvAx, HaslowKennbix ua M(x), Te- 
pMa | lolyckaeT YTOUHeHHA, 3aKIOUAIONHeCA B IPHBeeHHbIX HHKe Teope- 
x 24 3 4 AyaNbHBIX * uM mpeqoxweHnAX, COpMysMPOBKH KOTOPBIX MBI 
yCKaeM W3-3a HeOcTaTKa MeCTa. 

Teopema 2. Ecau natidemca makoe 1€(0, L), umo M’' (x) cywecmeyem 
#00 mouke unmepeana (l,L) u ne yOoleaem Ha Hem, mo Ons mozo 
o6ol cnexmp cmpynol S cocmona u3 uucen (0O<)y <<<... makux, 
10 npu Hekomopom «€(*/s, 1) cxodumca pad (1), HeoOxobumo u Oocmamouno, 
O6ol Npu amMom a CXOOUACA UNMeepan 


1b Ss a—l 


ee @)\ (s—r)dM (r)| ds. 


@MopmyiupyemMaa HwKe TeopeMa 3 KaCaeTCA «CTHJIbTbeCOBCKOM» CTPYHbl. 
x, cueqya M. T. Kpettiy, OyeM Ha3bIBaTb CTpyHy, MpeACTaBJIAIOMLy!IO Cco- 
( HUTb, HeCylly!IO TOJIbKO COCpeOTOUeHHBIe MaCCbI C €AHHCTBEHHOH pe- 
IbHOH TOUKOH x = L. TospopaA O CTHJIbTbeCOBCKOH cCTpyHe, OyeM CuHTAaTb, 
» (OX) xX < xX <... —-TOUKH COCpeOTOYeHHA MaCC, a My, Me,...—UX 
THUMHBI. ' 
Teopema 3. Ecau S—cmuaomovecoecxan cmpyxa makaa, umo, HauUuHaA 

kexomopozo 3Ha4eHUA j, 4UCAA mM; He YOolwatom, a 4uucaa 1; = Xj41—X; He 
jpacmarom, mo OAax mozo 4umobel cnekmp cmpyHot S cocmosa us 4ucea 
I<) dy KA <Q <<... mMaKUX, “mo npu HeKomopom aE(0, 1) cxodumca 
I) (1), neo6xodumo u Oocmamo4uno, umobol NPU 9MOM % BbINOAHANOCH YCAO- 


| [na narypanbupix % uMeeT MeCTO CJlefytoulee NpelvioxKeHne. 
'Teopema 4. [1a moeo umo6ol cnexmp cmpyxot S cocmosa u3 4ucenr 
IK) lo <<<... makux, umo pad (1) cxodumca npu a=n, 20e 
+- HaMYPAaNbHoe “UCD, HEOOXOOUMO U Oocmamo4nHo, 4umobbL CxOOUACA xOMA 
OOUK U3 CreOYIOLUUX UHNMeepaAoe: 


| = | tee \\T Head (oe Kaleem la i> Areal, \ ota ig) a, Cn en A 
| Q 


= ee \\7 GANG IT ges). OR (PE, tn) T (tnn ta ds 


Q—  mnooecmeo ecex mex moueK (Xj, %2,.-+,Xn). Y Komopolx 
KX %e-.- Xn KL; T (u,v), T(u, 0) —cummempuuneie adpa, onpede- 
bmole npu u<v pasencmeamu T (u,v) = M(u), T (u, v) = M(L)—M (ov). 
| 3ameru, yTO IpH #=1 us TeopeMbl 4 BbITeKaeT yMOMAHyTOe B KOHIe 


\ 


|1 mpennoxenne M. T. Kpelina. Ormetum ele, yTo npu n = 2 uHTerpaups 
iu 7, mpHoOperaioT MpocTon BH: 


[M(L) — M (x)}* d (x*). 


SOc at 


L 
¥fy\(L—x) 4 (M(x), Ie = Me 
0 


|* Tea YCNOBHA WIM [Ba MpeAOXKeHnA AA CTPyHbl Ha3blBaloTcA DY a bHbIMH, CCIM 
0 Moulyyaerca H3 Apyroro myTem nepemenb! pose x u M (x). 
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3. Paccmotpum juddepenunadbuylo CucTeMy 


d2 
Fe a 0, ONE re) 
7 (0) =1, 9/0) =f, ( 
re g(é) > 0—dyxukuus, cyMMHpyeMadt Ha Ka2KOM KOHe4HOM uurrepBadt 


Tlycrb DE) peluenue cucTrempt (3) mupH A= 0. CneKkTp STOH CHCTeM| 
copnayaer (cm. (1), § 3) co cnexrpom crpyHbt S, y KoTopok dyxKuna M (| 
OlpeyevAeTCA PaBeHCTBAMH 


E 
= \ o> ()d, M(x)= 


aes 6 


Or (jd, L=\ ode. 


0 


Tak Kak g(&) >0, To M(E) apaseTca HeyOpiBaiouel Ha (0, co) PyHKUMel) 
U, clleqopatembHo, dM /dx = D*(&) we yOpwaer ua (0, L). Hosromy Teopema| 
IIPHBOAHT Hac K CJIeMyIOuleMy BbIBOLY: | 
Jaa mozo umobel cnexmp cucmemet (3) COCMOAA U3 LUCCA hy <A <Q <. 
makux, 4mo npu HeKomopom a«€(1/z, 1) cxodumca pad (1), Neobxodumo u a 
cmamo4uno, 4mobol NPU IMoM aw CXOOUACA UNMeEepar 


jal 


IIpeqviooxkeHnaA, TIpHBeeHHbIe B I. 2, MO3BOJIAIOT CCPOPMYJIMPOBaTb H ps) 
JIPYTHX pe3yJIbTATOB Kak JIA CHCTeMbI (3), TaK H WIA cucTeM Oovlee o6ule 
Bua. 
4, Pe3ybTaTbl, OTHOCAIMeCH K CTHJIbTbheCOBCKOH CTpyHe, T. e€. TeopeMi 
1, 3 u 4 w MpefvioxeHve, MyasbHOe TeopeMe 3, TO3BOIAIOT OnOnHH 
(cm. (*) uw (?), crp. 138, 139) uccneqoBaHua CrusbTbeca O HelpepbiBHb} 
mpo6sx (*). Tak, Hampumep, “3 Teopempl 4 npH n= 2 MOXKHO NOMyUATh Cyy 
Wyroujee peviowkenue: 

Lan moeo umobol nenpepolenan Opobo 


C 
au\ ») av| ee @ dt. 
U 


@ ce) 


MMC IN 


1 | 


[az © a 


by 


4 | 
eee 


a 


CXOOUNACS K MepamopgHoli om z ee noch. KOMOpoOt pacnoxnosicer) 


6 moukax (OXN)y Ky <dg<... makux, umo npu a = 2 cxodumca px0d (II 
HeoOxodUmMO U Oocmarmo4nHo, 4mobot: | 
AUGO 
fore) foro) k > co 
1) >} ais = 00!) Shaina 2 (aeons ayy) < 00; 
j=1 k=1 i=1 j=k+1 
AUOO 
co k 2 fo) 
2) >» Aj = O,7 >» Agrty 03 a) (Qyis1 “pale > i441) < OX. 
f=1 j= j=k+1 
Ilocrynuao 
20 XI 1958 


UMTHPOBAHHASA JIATEPATYPA . 
1W.C. Kau, M.T. Kpeuu, Uss. Boicu. yue6u. sabe}. Matematuka, No 2 (f 


1362(1958).. — * Mila Kove w TAH, 87, Ne 6, 881 (1952). 3 To. Cruaptbe, 
MccneqoBpaHHA O HeMpepbIBHbIX Tpo6sx, 1936, b 
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Hoxrnann Ankagemunu nayr CCCP 
1959. Tom 126, Ne 6 


MATEMATHKA 


E. 4. KHM wu J. Il. ABAHOBA 


CMEWIAHHAA TPAHHYHAS 3AQA4NA JIA OMHOU CHCTEMBI 
(MOPEPEHIWMAJIBHbIX YPABHEHHWM MAPABOJIAUECKOFO THNA 


(ITpedemasaeno axademuxom C. JI. Co6oneevim 13 III 1959) 


1. Paccmorpum cuctemy audpepenumambubix ypapnennii 


Ou; ~ : E 
ar = Di Gin Aue, =sa tga (@=L2-..,0), (1) 
k=1 


Ae @;, — NOCTOAHHBIC KOMIIJICKCHBI€ BeJIMYHHbI, yNOBJIETBOPsAIOMIHe CJle A yIOULHM 
(COBHAM: 
Bce KOpHu ypaBHeHua 
|A —rE| = 0, (2) 


ie A =|a,;|; E—enunugnaa matpuna, pasmunpt u Red > 0. 
Byjlem uckaTb pelleHwe ypaBHenua (1) B o6macru D, orpannuenHolt Ky- 
OUHO-PlaqKOH 3aMKHyTOH KpHBOH C, yOBsJeTBOpsAIOUee HavaJIbHOMY yCJIOBHIO: 


Da Conia a mqmoe iene dye/)) (3) 
| TpaHHYHOMY YCJIOBHIO 
LAGOS 1) Hd ees 2k ns it) (4) 
| JT 
Ou; s . 
joe sk 2 mls t) u)| = OS, Ve stil eee ees (5) 


me fi(X, Y) —PYHKUMH, HMeIOWIHe OrpaHHueHHble MpoM3BolHble MepBoro M0- 
ilqqka B D*; aj (s, t), o;(s, ¢) HelpeppIBHbI m0 ¢, a OTHOCHTebHO Ss OHH Orpa- 
|M4eHHbIe HM MepHoquyeckHe C MepHOJOM JWIMHEI LyrM KpuBo C. 

Kpome Toro, Ha 3TH (PyHKIHH M KpuByio C HaslaraeM CJlemyroulee ycJIOBHe: 
lpuByio C MOxXHO pa3OHTb Ha KOHeYHOe YMCIO Ayr, BHYTpH KOTOPHIX ¢;(s, ft) 
ie (s, £) HempeppiBHbI B cmbICe Tempyepa. 

2. PyHaMeHTaJbHbIe pellleHia cucTeMb! (1) MbI OyeM ucKaTb B CJIeLyt0- 
WeM Bue: 


i = Tree | 
¥ 4, (¢ — 7) 
j=1 : 


ERS =D ve ey AY 


TpeOyetca onpefemuTb A; H By TakHM OOpa3oM, uTOODI PyHKuHH (6) yJo- 
eTBopsiM cucteme (1). Tak Kak (PyHKWHH 
Aes E (eG )A se el 


Se I ai Na J 4k; (f— 7) 


* Jlna neppok rpaHwuHol sajaun f, (x, y) HeMpepbIBHbl MH OrpaHHueHb! B OOsacTH D. 
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YMOBNETBOPAIOT YCJIOBHAM 


Og; 0*g 0g; | 
en | ae + 4 = hj Agi, (7) 


To u3 (6) cmenyeT 


>; aiy AGS =5 x CF 62 ary B,;) Ag, == 


Va—1! v=1 

nA n n n 
{aro ) k 4 ! 
= CHS an Bu) + 8) = FD Ci (Di a Bu) 3-8; (8) 

j=1 v=1 i j=1 v=1 i 

Ecau MbI BbiGepem A; H Bz; TakuM OOpas0M, YTO 

DY) Gin Buje hy Bio eee a) (9% 
v=) | 


“3 paBeHcTBa (8) cJleqyer 


aa\) 
DY) an AG) =— (i,k =1,2,..., 0). 


v=] 


Jlna Toro uTo6bl cucTrema (9) Mesa HeTpHBHasIbHOe peulenue B,;, HEOOXO! 
MMO WM OCTaTOUHO, TOSI A; YHOBJIETBOPAJIM ypaBHeHHto | 


| A—rE| = 0. (10) 


Ilo ycuopuio 9TO ypaBHeHHe HMeeT #2 Pa3JIMUHbIX KOPHeH dy, Ag, .~., An, Cael 
JloBaTevIbHO, MaTpuia || B;;|| Heco6crBenHas (*). \ 
Srl i | 

Jlisa onpeyenenua C7; paccMOTpHM CHCTeMy JIMHeHHBbIX aJIreOpavuecKHx ypaB 
HeHHH | 


On ght. 


Wee eS (I 


dC} Ba = 
J=1 


B cusy HeocobdenHoctu Matpuupt || B;;||cuctema (11) paspeummmMa ofHO3HayHO! 
3. Tenepb paccMOoTpHM cuJlefyloulve MHTerpauJbl: 


nny) = >) Ail (eg @—By—nt—) feG D deen (1B) 

k, j=1 | 

ee! by (6, 7) ; : 

ny i ke kR\™> PP1 o| 

U; (x, Y, t) PE ¢ y Ai \at \ a (t—t) exp| 4; (t t) | dop,; (Ie) 

Se a CS) rp 

W; ’ Pel = yi d Sy RE ee td a ay d i. 
Ww; (x, Y, t) ae 2 Ten; (¢—7) exp 5x; (¢—7) pp, COS (Np, T pp,) a4 


(i — 1 ys : 5 n), 
TE ‘pp, — PacCTOAHHe MexKy IBYMA TOUKaMH p(x, y) u p,(E, 9), Aj, = Ci B; 
CueopaTesIbHo, 
£ 0, ki 
At, = | ; 


HenocpeAcTBeHHbIM AuepeHuMpoBaHHeM MOXKHO jOKa3aTb, YTO TPH ch 
cTeMbl (pyHKuMH (12), (13), (14) ynosnerBopstor cucreme (1) B o6mactu D qu. 
moObix pyHKunl fe, dp. | 
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Ecam cbynkuuu fe HerpeppiBHb! u orpanuuenbt B obuacTH D, TO Ha OCHO- 
|HHH W3BeCTHBIX CBOHCTB (?) 


FF t i cewen, (AC 
Weee; (*, Yt) = >» Aijlim\\ g, (x 6, ¥— 4, bt) fe (i ) ae dy 


page t>0 D 


ae Aly fe (x, j= Tales y) s Ai, = fi (x, y), 
» J=1 kR=1 j 


J=1 
a OP (x, Ys t) = fie {%, Y). (16) 


Ecum B OKPeCTHOCTH TOUKH Po (Xs, Ys) wyra kpuBon C raaqka uw Ha 9TOL 
re (yHkuwn >, (s, 7) HenpeppiBHEI B cMbIcne Tenbaepa, TO Ha OCHOBAHHH 
BECTHBIX CBOHCTB TeIIJIOBbIX MOTeHIHaJIOB (*) Mbl HMeem 


wi?) (Xs, Ys, t) = by (s, t) 4. 


n t 2 
x (9 7) "pbs 
>, Ay \ dt \ any ae exp E 4, ee a) | l pep, COS (Mp, T psp.) AF p,3 (17) 


Rk, j=1 ORG 


wi?) (ag Ys, t) a are (3, ft) ig 


2 


a y (9, fc) YD 1 . 
> AR, \ dt \ Bist exp “ 4d; (¢ = Tt) hess cos (Np, l pops) do p,; (18) 
0 Gy 


(S) =o. 94 


id 


n is r2 
+ » Ai, \ dt \ ue exp ae Ga =| I pop, COS (Mp, Tpyp,) AF p,3 (19) 
2 : 


2 


> wv, (6, 7) es 
> Ay, \ dc\ oe €xp | nisl I pop, COS (Mp, F pp.) 42 py: (20) 
C 


@MyuHKUMu UV; H W; OOMaaloT TeEMH Xe CBOHCTBAMH, TO HM TerOBbIe M0- 
Hi[HaJIbI IpocToro HM ABoHHOrO coeB. Ilostomy 9TH CbyHKWMH MBI Ha30BeM 
OTeHIHalaMH» cucTembl (1). C mMoMOmbIO STHX «IOTeHIHaJIOB) MbI CBeem 
ily 3aqauy K PellleHHIO CHCTeMbI HHTerpaJIbHbIX ypaBHeHHH, 

4, Pewienua OyjeM UCKaTb B BH: 

id TlepBOH 3aauH 


U; (x, Y, t) = v9 (x, Y, ty = r(x, Y; t) (derly72, dh. As 2G (21) 
A BTOpOH 3ajaun 
uz (%, y, t= v(x, ¥, ty (x, yt) (= 1, 2,..., A). (22) 


ICBULHO, UTO 3TH (byHKIMH yoBuieTBOpsIoT cucTeMe (1) HM HavaJIbHOMy ycJIO- 
10 (3). 
TAH, rT. 126, Ne 6 1185 


“ 


Tlon6epem ¢, Tak, UTOObI CHCTeMbI pynkuni (21) u (22) ytoBnerBopsul| 
COOTBETCTBEHHO rpaHnuHbM ycuopuam (4), (5). Ja stToro (yHKUHH U;, OTP 
jlesemble dopmyviamu (21), (22), moqcTaBM B (4), (5); nomy4uuM a 
CHCTeMy HHTerpaJIbHbIX ypaBHeHHH: 


i ts 
ob; (s, t) = >| Ni \ Ki; (Por Pur ty 7) 0; (2, t) dep, + Fe (Ss; £) (= 125 ee a 
=19 C (2: 
rye: 
JIA TlepBoHw 3ayauH 
2 
2 |—aa| ; 
j : Z 
Ki (Po, Pi, ts t) Tow 2 Air ~ 4rd, (f— Tt)? l pyp, COS (1p, pgp.) ( i 
=1 
Ja BTOPOH 3ayauH : 
zee | — acts 
Kip (Po: Pro ts Dies Ante T psp COS (Np, F psp.) 
k=1 
n exp [= roe j 
CNG (Ue. ea 
as Ds Him Be ’ on (Z cae 7) ; (28 
m, R=1 | 
Jia TlepBo 3amaun | 
Fi(s, t) = ¢i(8, #) — 09 [oi | (2¢ 
JIA BTOpoH 3aaun | 
} 
= (21) 


F;(s, t) = (8, 2) — 3 |, ae Oui Uk 
=1 


Ecam dbyuxunu f;(x, y) HMelOoT OrpaHHYeHHble HeMPepbIBHbIe 1POW3BO]HBI| 
llepBoro nopsiKka B oOsactu D *, To 


| Fi(s, t)| <P. (26) 
Ecum KpuByto C MoxKHO pa36HTb Ha KOHeuHOe UHCIO Ayr Tua JIanyHoBes 


TO Ha 3THX flyrax 
re | 

PoP1 

exp pas f a 

| Kij (Pos Pas #, *)| SMG ae (e > 0). e 


CucTemy HHTerpaJIbHbIX ypaBHeHHli (23) npu ycmoBuaAx (28) u (29) MoxH| 
PeClIHTb MeTOMOM MOCeAOBaTeJIbHbIX TIpHOsMKeHUH. \ 
B 3aKsIOUeHHe 3aMeTHM, UTO CHCTeMa HHTerpaJIbHbIX ypaBHeHHli (23) ume) 
MecTo, korga (opmyw (17) —(20) cnpaBezumBpl. Hanpumep, B TouKax Hi) 
JIOMa KpHBOH C 9Ta cHcTeMa He MMeeT MecTa. CyleqOBaTeIbHO, B TaKHX TOX 
Kax (pyHKunu dg He OMpememsloTCA, HO 9TO He BUIMAeCT Ha OMpesesieHne u;. 
TlomzyueHHple HaMH pe3yJIbTaTbI serko oO606mlaloTCA Ha MHOFOMepHbT 
cyual. 
XapbKOBCKHH MOJIMTeXHHYCCKHH HMHCTHTYT Tlocrynuao 
uM. B. VM. Jlennua 10 III 1959 


KasaxcKuli rocyapCTBeHHbIM yHHBepcHTeT 
uM. A. A. )KqaHoBa 


WHMTHPOBAHHAA JIATEPATYPA 


1Y.T. Terposcekuh, Jlekunn 06 ypapHeHuax c 4aCTHbIMHY NpOHSBORHBIMH, 195( 
etp. 75—76. °C. JI. Co60e8, YpapHenua matematuyecko cbusuKn, 1947, crp. 115- 
i538) 3 A. H. Tu xounos, Bull. de 1’ Univ. d’état de Moscou, sér. internationale, 1, f. | 
(1938). 


On 


* TombKO JIA BTOPOH 3anaun. 
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Woruaygp AKkagemuu nayx CCCP 
1959. Tom 126, Ne 6 


MATEMATHKA 


MW. A. KHNPHAHOB 


| APOBHAS MPOH3BOJHAA WH TEOPEMbI BJIOKKEHNSA 
| 


| (IIpedcmaeneto axademuxom C. J]. Coboanesoim 28 II 1959) 


ie f (Q)— cymmupyemaa dbyHkKuHA, onpeseseHHad B BBINyKOM O6na- 
~Q > n-mMepHoro 9BKsIMOBa poctpanctBa. Ilycth P— duKcupoBaHHan 
Ka oOnacTu Q, a Q(r, e)— mpou3BOubHaaA TOUKAa TOH %*e OOMacTH, rye 
CMMHHUHbIM BeKTOP, HMeIOWMH HallpaBsieHve oT P K Q; r— paccTosHHe 
“ay Toukamu P wu Q. 

Ecm cylecTByeT cymMupyemas no (P, Q) dyxnKunA [(P, Q) O'S), 
BJIETBOPAIOMAA HHTerpasbHOMY PaBeHCTBY 


“P,P +et)t” dt = ria "— i [fF (P 2 ef) — FP) de 0) 


0 


jHagopem ee WpOOHOH NponsBonHon cynkuwu f NOpAAKa as 
‘Ke Q mo HalpaBuseHuHto e. Ecmu xe paBencTso (1) BbinowHAeTCH 
mouTw Bcex P, QEQ, To dyHKUHIO jf wasppaem WpoOHoH mpous- 
How byHKuWuH f NOpAAKaa BOOuacTH Q, . 
(namkoctb (byHkuni f B TepMHHaX [pOOHbIX NpPOWSBOHBIX f@ dopmyan- 
CH CJleyIOuluM OOpasom. 

Creopema l. Ecau f (P,Q) oepanusena no (P,Q), mo f ELipa. 
Teopema 2. Ecau f™(P, Q) npunadnenum Lp (p>1) no (P,Q) u 
1/p, mo f€Lip(a—1/p,p) *. 

UmeroT mecTO HW OOpaTHbIe yTBepxeHHA, KOTOPble YKa3bIBAalOT KJaCCbl 
iKkunH f, HMeIOWMX MpOvsBOAHy!I0 NopalKa a. 

Teopema 3. Ecau 0<a<B<1 u fELipB, mo FO (P, Q) cywecm- 
| u Henpepolena no (P, Q). 


Teopema 4. Ecau f€Lip(8, p) (p>1) u 0<a<min(s,—), mo 


IP, Q) cywecmeyem u npunadsescum Lp no (P, Q). 


| Mut ropopum, uto f € Lip (8, p) (pP==1,0<B <1), ecam npu h>0 


d(e)—h : 
\ ax \ |f (Q +eh) —F (Q) P "4dr <chP?, 
@ 0 


'(e)— ganna oTpeska slyya, HAyulero H3 TOUKH P c HanpapsenHem e; dy — d/1eMeHT 
HOO yrJla NOBepXHOCTH eAHHMYHOH cepbl B N-MepHOM MpocTpaHcTBe, @ — MOBepXHOCTb 


>pepp. 
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B o6oux cyuatx JpoOuat NpowsBolHaA po BbIUHCJIAeTCA 10 cpopmys| 
| i 


(P,O=pqeg 9 Oe eM) aes 


ci) a 
rae ay 8 Calle 


Ecau cyMMupyemMas dbyHkuna f MMeeT B o6nacTH 0 ApoOHy!0 MpoHsBe} 
nyro f™, TO ciipaBesNHBO TOK ECTBO 


d(e)—r 


[P)=rai\M@4e— rire) A Roe ae de) dQ, 


rye |Q|—mepa o6nacTu Q. 
B camo Jlele, 43 PopMy Jbl 


sfeonmemains wiley a 
0 


eGo 


cleqyetT, TO 
Z 


f(P)r* = F(Q)r" — 5 a \ {1 5) (pp 1 e(r—2) (r —f)” 1dig 


Vurerpupys o6e uactu (5) no aysy, aayulemy “3 ToUKH P Cc - wampar| 
HHeM e B Ipefemax oT 0 go d(e), NomyuHM 


d(e) | 

p(P) | hdr = : 

d(e) pe q 

= \ f (Q) rr dr — rw \ (\ tf (P, P 4: ‘a A tS dt) dr | 

0 0 0 ‘ 

d(e) ' d(e) jot d(e 4 

ws WOOT dt ere nat ey f° (P, P + ex) 1 de)t tt | 
0 0 0 

a (e) ae) 5 dle | 

= \ f (Q) Pdr — a ark \ (ENP Pa en) 7" de) Pdr. 4 

r ; : ay 


0 0 0 


Ymuoxaa oGe vacTH ocuIeqHero paBeHCTBa Ha 3JIEMeHT TesecHOrO Yi 
MOBEPXHOCTH €AMHHYHOK cdepbl u ee m0 3TOH Mods Qerisene o, H 
YUMM TOKWeCTBO (3). - 


OG6o3HauHM yYepe3 we (Q) mpoctpaHcTBO CyMMHpyeMbIxX (pyHKILMi a | 
FOULHX B OOsacTH {2 NMpoH3sBO,HbIe Se (P, Q), Aust KOTOpbIXx | 


\ ess sup | f (P, Q) PdQ < 0. 
5 PEQ 
Hopmy BBo4uM To (bopmyvie 
=| |r Ha4a} + (Vesss sup|{(P,Q)PdQ)?.. 


If hy (Q) 
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Teopema 5. Ecau few? (Q) u ap >n, mo FEC(Q) u eoinoannemca 
Be HCMéO 


IF lew <Alf hee (a)" (8) 


Onepamop é6aoowenun wo (Q) @ C(Q) enoane nenpepoieen. 

| Teopema 6. Ecnu PEWS (Q) un >ap, mo fEL, na ambott eunep- 
OcKOCMU Ss UsMepenUut Qs, 2de N—ap<s<n, Pq SE Ge u Ccnpa6ed- 
6a ouenKa 


| Fileg¢a5) <B | i hy) (oy: : (9) 


epamop eaostenus npocmpaxcmea WS” 6 Lg Ha mo6oti eunepnaockocmu s 
Mepenuti Q., enorane Henpepoleen. 
Teopema 7. II pocmpancmeo VS (Q2) noanoe. 
| Wcnonpsys npeyctasenne (3) u mpercrapenue C. JI. Coomera (+), MO%KHO 
%KE MOJYYNTb TeCOPeMbl BJIOKeHHA MIA (byHKUMu f, AMeIONMX B O6macTH Q 
MpOW3BOAHBIe NopsAyKa /-+-a, rye 1—Wenoe NOMO*KUTebHOe YHCJIO, yKa- 
Balollee NOpAROK OOOOMIEHHOH NMpoHsBoAHOH B cMBICMe C. JI. Codomesa (ye 
M3 roxyectBa (3) mu coorpercTByIolIMx OWeHOK aA pa3HOocTeH, COCTaB- 
jHEBIX H3 MHTerpaJiOB THMa NOTeHUMasa, Nosyuaem CuleAyolMe yTBepxKLeHUA. 
Teopema 8. Ecau fEeWY(Q) u ap>n, mo 


| IPP + AP) F(R) < Ky] AP (Ves sup f(D, @)/°dQ)!”, (10) 
6 PEQ 


Wem nocmoaHHan Ky ne 3aeucum om gynkyuu f. 
Teopema 9. Ecau fEWS (Q) “ apron, n—ap<s<n, pg 
5° mo cnpasedaueo Hepasercméeo 


P+ AP)— FPL, cog <Ko| AP “eae 1F(P, Q)|?dQ)"”, (11) 


nocmosnHan Ky, He 3aeucum om qynkyuu f. 
CpaBHeHue MocJieqHHx JByX TeopeM c Teopemamu | u 2 (npH cpaBHeHuu 
pem 2 uw 9 B HepaBeHcTBe (11) HYxHO NOJOKUTD S=N, G=Pp Hu YueCTD, 
OHO BbINOJHAeTCA H JA coyyan AP =e (h>0)) ToKa3piBaeT, 4TO 
yXymuenHem CBOHCTB J{pOOHOM MpoHM3sBoAHOH f° Kak (PYHKILMM Mapbl TOUeK 
, Q) nokasatemb 8 B ycnoBuax Jumma yMeHbulaeTca. 
Yepes C” (Q) o603HauuM MHOxKecTBO *PyHKWHH f, HeMpepbIBHbIX B OOvIa- 
a Q Bmecte c mpousBonHoli f\” (0<a< 1). MuoxectBo Takux dyHKunit 
AI€TCAH JIMHCHHbIM, H CCIM B HEM BBeECTH HOpMy 10 cbopmyuvie 


: [ Fle) ey = max | f(Q)| + max| Ff (P, QI, (12) 
QEQ 


P, QEQ 


ee) (Q) mpeBpamaeTca B MpocTpaHcTBO THMAa Banaxa. 

Yepes io) (Q) o603HauuM MHoxecTBO dyHKuMH f EL, (q > 1) Ha Qu uMe- 
Wx B o6sacTH Q gzpo6Hyio mpousBogzuyio f”, npuHagsmexamyto L, 10 (P, Q). 
) MHOXKECTBO TakxKe OyeT JIMHEMHBIM. ae 


Hopmy BBojuM 0 copmyuie 


VAicrat= (VIF(Q) aa) (hue. @ rapagy". «| 


IIpocrpaHcTsBo Se (Q) Takxe cTaHOBHTCA NpocTpaHcTBoM Tuna Banaxa. 
Uepes WY) (Q) o6osnayaem InpocrpanctBo C. JI. Co6onepa (1) ¢ meme} 
TOJIOMKUTEbHBIM HHAeKcoM /. 
Teopema 10. Ecau few (Q) u lp>n, mo fEec™(Q), 2de 0<a] 
<min[l,/—n/p], u cnpased ued oueHKa 


IF ley (Q) <A |f 70) (Q)° () 


Tlocmonsnnaa A, He 3saeucum om evl6opa f. | 

Teopema 11. Ecau few (Q) u Rae mo fEeL™, 2de 0<a!) 
Se ai Sian u DNR gaye Ha Aso0olt eunepnaoci 
cmu s u3smepenu Qs u eolnoANAemcA Nepasencméo 


IF lec (Q,) Ss SB, IF lhe (9)? 


npuwem By, ne 3saeucum om 6olbopa f. | 
pyro moxxoq Kk mMocrpoewuio upocrpancta C. JI. Co6onesa WM ( 
C fpo6OubimM uHmeKcom Rk cofepxKuTcA B padotax C. M. Hukoumpcexoro | 
wv JI. H. Cao6oxeuxKoro (°). . 
B 3aKmloueHve aBTOp BbipaxaeT ryyOoKyio OmarogapHocts C. I. Kpeii} 
3a pA 3aMeuaHHH. . 


Boponexckui smecoTexHuueckH? Tloctynuo0 
HHCTHTYT 11 X1 1958 ¥ 


UWHTHPOBAHHAA JIMTEPATYPA 
1°Ge JE Clo:6:0 2 @ 8, mere oe IpUMeHeHUA (pyHKMMOHAMbHOTO aHa/H43a B MaTeMaTHt 


Koi (pusuxe, JI., 1950. *C.M.Hukoabcxknu i, Tp. Mateo. uncr. um. B. A. Crexait 
AH CCCP, 38 CCRT Sanit Jak Cno6oneuknhi, JAH, 118, Ne 2 (198 
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Hoxnaygn Akagemun nayx CCCP 
1959. Tom 126, Ne 6 


MATEMATHKA 


A. A. KHCEJIEB u H. WI. COIABYTCKMM 


O 4NMCJIE KJIACCOB HAEAJIOB KBAXPATHYUHOLO NOJIA 
HW EO KOJIEW 


(ITpedcmaeaeno axademuxom B. H. Cmupuoesim 28 II 1959) 


1. Ilycth R (V d) — BemecTBeHHoe KBaslpaTHuHoe Move Cc (pyHaMeHTAaJIb HbIM 


(CKPHMMHaHToM d, OCHOBHOM efuuune Ey=7,+U,Vd u uncnom xaac- 
B ueanos h = h(d). B stow 3ameTKe Jia clyyaa, KOra p—poctoe He- 
\THOe uucIO MU p x d, ucxoya u3 dopmya Jupuxse, ToKasbiBaeTca cpaBHeHue 


pp pli es Ts bas 5 (Ang, ideale (1) 


p 2d (p—1) pi? = 


Gas). 


ta E,=T,+U,Vd=E, tthe Ls (=) — cupoa K pouekepa; 


|. () — nommuom Bepuy.aam, ompesesaempili caMBOIM4eCKEM paBeHCTBOM B(x) = 
(B+ x)™ npw ycuopun, 4To uncua BepHywim yoBjeTBopsloT CHMBOVINYe- 
omy cooTHomenuto (B+ 1)* = B*, k=2, 3, ...; By= 1. 

| Cpapnenue (1) yaa / = 1 Opwi0 nomyueHo A. A. Kucesesbim B (1) H pac- 
octpaHeHo Ha />1 WV. I. Caasyrcxum. B orvmune oT cpaBHeHHit, oObIy- 
| paCCMaTPpHBaeMBIX B TaKHX CJlyuaax (CM., HallpuMmep, *°)), cpaBHeHHe (1) 
jeeT B KaueCTBe MOJYyJIA cTemeHb MpocToro HeyeTHOrO 4uCJIa, He ewAuero 


Kpumunauta R(V d). 
| Jlerko BUeTb, 4uTO dopmyia Jlupuxme mMoxeT ObITb IpHBefeHa K BHLY 


=Vi [Ja—cy7, 
| a 
bh C— emid, ) = I] (1-0), 0<a<du(4)=1. 
| 0<v<d, (v, d)=1 
_Ecau ppecta B paccMoTpenue E, u yuecTb pH 9TOM TOxMecTRAa 
| (eka 
d p 
IIa _ (5) ht? val he G), 


a a 


eer tae inte. pose 
|43 dbopmysipr Jupuxse nowyuuM 


| geaik pil : as AS 
fh” I +U—e)C@—1P Gy 
1<u<p—l, 0<a<d, (£)=+1 


HO 


TlonoxuB f= art pi nu m= (p— 1) p—, mpeodpasyem (2), BBOAA op -| 


a 
3JIeMeHTapHble CHMMeTpHueckHe ()yHKWHH OT BeJIMNHH (1 — p) (C —T 


K BUY 
E}=x [1+ Qe] 
k 
Tak Kak 
SiS Ca ih = Dy ae ee 
u, a ae: (2)=+1 I<u<p-1 


; kam 
=(— 1)" pL ape (mod p+), 


TO, BOCHOMb30BaBIIMCb (popMysiamM Bapwura, HalieM, 4TO 


se pls aa - (mod p®). 


Paccmatpupas (3) kak cpaBHenue lo mod p?/, 3akmouaeM, TO 


i=) [1+ 9BS an wa | (mod p*. 


a kas 


Torga B cuny U;==0 (mod p’), TroxpectBa 


Deore (lye Dine ac (Face 


k=1 k (aS 


muav=1,2,...,d—1 (cm. (3), dopmyua (12)) u cpaBHenua Tht (mod f\ 
BbITeKaloulero H3 (2), TomyuHM (1). | 

2. AnasOrHuHbIM OOpa3soM B Cyly4ae, KOra JMCKPHMMHAHT BelleCTBEHHG 
KBapaTHyHoro Toma d=np, n >| HatTypambHoe u p mpocToe HeueT#) 
gHCJIa, MOXKeT ObITb MOyYeHO CpaBHeHHe 


p-1 ! 

= it arco 

ree E,;,=T,;+U;Vd=EL ue=(—1) 2 (enysai 1=1 paccmomm 
B (?,*), SKBHBaJIeHTHBI€ pesyIbTaTbI No3qHee NosyueHbl B (4, 5)). | 
3. Ecau paccmotpetb rpynily kKslaccoB HeasioB B y3KOM CMbICJIe, TO | 
(1) u (4) qua uucna Knaccop ujeanow (dj?) kompua B R(Vd) c Benymy 
ugeaom f (f >1 HatypambHoe), T. e€. KONO WembIx uncen R(V d), cpaBi} 
MbBIX 110 modf ¢ pal\wOHambHbIM uncom (cm. (*) usm (8)), HMeIOT mec 
cpaBHeHua: 


f), 2 T 


Hy tam — x iets) TT (1 —(2) 4) (2) she 


q/f 


(mod p’) aaa p/d; 
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Ir a (2) 2) (8) (Gt 


aad p. x dup xf} (6) 
le 


U | d—1 
df”) ae = — x eT . par H(i — (=) =) 2G) Bip—1)p!—1 (4) (mod p/) 


noe Xd) po Ff = pte, oS 


14+N(E1) 
ebx=2 * , Eq =Ty +Umf Vd -- ocuopuaa egununa Konia, 


(4) 


| Mg HRA 
B= 1). PUG VE SE ¢ EGE 


; IIpOHSBeeCHHA | 
ITbI HO BC€M TpOcTBIM q/f (cooTretcTBeHHO q/fo)- 
Ecum Hcnomb30BaTb CpaBHeHHe 
“eo oa (2) Va Bp p!—1 
a Ese _,[ ak+x 1—a 
a. oS Dd (ak a x)” if p! | 9 Bm —p?! (mod p’), 
k=0 


UiskolleecsH OOOOuleHHeM cpaBHeHHH Bopoxnoro u Tpiona (°, “), B KoTopom 
Xx, m wWemble wu (a, p) = 1, To (5)—(7) merKo mpusatTb Buz: 


} eGiey Tw, } v 
rea Pt PAT (1G) 2) avg] ones 9 


quia n> 1 (mpuuem npu /=1 uckmouyaetca p = 3); 


Hoary Sota ANI i—(2)2) BG )E[B] mae oy 


aif I) Peale. oY 
Lind =p Cc =| aaah a (Ce acy 
a P v\2 y) 
ar) Ota pales |e Pllc diet (SC) sj |r| (nodp 
(ap) — Ato, ey Tw, PTT (1— (= )=) >; (4) (2) ee (mod p’). 
q/fo o<v<dp! ~ (7’) 


MeTHM, UTO B CpaBHeHuax (5)—(7) u (5’)—(7’) non H (df?) Moxuo no- 
MaTb Tak2Ke UHCJIO KJIaCCOB IKBUBAJICHTHEIX OMHAPHbIX KBaypaTHUHBIx PopM 
a bxy + cy? c (a, b, c)=1 dead df?. 


4, Jlerko Bugetb, uTo U, u ae JeATCA Ha OMMHAKOBbIe cTenmeHH p > 3, 


= u ae Ha OWHakoBble cTeneHuH suoOoro p. Tak Kak JIerkKO NOJIYuNTD, 
p 

0, Hanpumep, A(d)<*/,Vd, To 3a cueT BbIOopa focTaTouHO OoubIOro 

>1 us (1) u (4) MoxHo apudmerTuueckH BBINHCIATh A(d), a CJIeOBaTeJIbHO, 

(df). 

5. Hexotopple aHaJiOrMuHble CpaBHeHHA Jit YMCA K/1aCCOB MOA uM CoOoT- 
TCTBYIOIMX KOE, HMeIOT MecTO H Wid d<O (cm. (', °)). B yuacrHoctn,. 
ABHEHHe 

|d|—1 


(2)—-1)a@= ¥ (24.8, (4) (mod p) 


u=1 


eeT mecTo aa px du d<—4 (cm. (?)). 
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Tlomyyennple cpaBHeHust cosepxKaT MHOFO MHTepeCHBIX YaCTHBIX culyyae| 

OTMeTHM, 4TO paccmoTpeHHe pu /=1 uacTHBIX cryyaeB cpaBHeHuA (4. 
d =p (cm. (*)) uw d=4p (cm. (°), dopmysa (26)) mpwBeO Hac K MBICJIM, a 
ecu JMCKPpHMMHAaHT WMeeT B KayeCTBe Apa, CBOOOAHOrO OT KBapaTOB, Mp} 
cToe uncio p, or U,=£=0(modp). Up mpospepxe seex d< 2000 mui 1 
BCTpeTHIH MpoTuBopeyamero cutyuan. Dunores3a AnKeHu— AptruHa— Uop. | 
yrBepxKqaomast, uro B nome R(Vp) scerga U,3£0 (modp), sBaserca q 
CTHBIM CJIyuaeM 9TOrO TpesmouoxKeHHA (cM. (°)). 


Tlocrynuso 
:25 II 1959 


UMTHMPOBAHHAA JIMTEPATYPA 


+A. A. Kuceaes, Hayunaa ceccua JITY, Tesucht oKnazos mo ceKu. MaTeM. Hay} 
JI., 1948, crp. 37. #2 A. A. Kuceaes, JAH, 61, Ne 5 (1948), 3A. A. Kuceael 
Yu. san. JIFY, cep. matem. wayk, B. 16, 20 (1949). .*N.C. Ankeny, E. Artiif 
S. Chowla, Proc. Nat. Acad. Sci. USA, 37, Ne 8 (1951). ®&® N.C. Ankeny, E. Aj 
tin, S.Chowla, Ann. of Math., (2), 56, Ne 3, 479 (1952). & L. Carlitz, Com 
Math. Helv., 27, Ne 4, 338 (1953). * R. Dedekind, Gesammellte math. Werke, | 
Braunschweig, 1930, S. 148. § D. Hilbert, Jahresber. Deutsch. Math. Ver., 4, S. 24] 
322 (1897). %°T. ® Boponok, Codp. co, 1, Kues, 1952, crp. 7. 7 O. Gam 
Jahresber. Deutsch. Math. Ver., 50, 112 (1940). 7 
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Jlokaayn Akaygemuu nayr CCCP 
1959. Tom 126, Ni 6 


MATEMATHKA 


P. E. KPHYUEBCKHH 
0 CJIOKKHOCTH PEAJIM3AUMM ®YHKiMA CYNEPNO3SMLMAMH* 


(ITpedcmaeaeno axademuxom M. B. Keadouuem 17 I 1959) 


| 1, OfHOH W3 BarxKHBIX 3afay KHOepHeETHKUM ABMAAeTCH 3afaya O mpocrTelimeli 
faIM3allW aHHOH PyHKIWMH C MOMOLIbIO KOHCTPyKIWHH, COCTaBJIAeMbIX H3 TeX 
HM WHbIX HCXOJHBIX QJICMCHTAPHbIX OObeEKTOB, HAMPHMep C MOMOLIbIO UTepa- 
HH (cynepno3suiHi) HeEKOTOPbIX Oa3HCHBIX (yHKIUMH, C MOMOLMIbIO KOHTAKTHBIX 
(M 9JIEKTPOHHBIX CXeM. Kax oH KOHCT, YKUMM MIPMMHCpHIBaeTCA HeEOTPHILaTedb- 
€ YHCMO — MHJeKC MpOCcTOTH!; Mpoctelimel u3 peamM3yr1Olllux (by HKILMIO KOH- 
PyKUHM CUHTaeTCH Ta, KOTOPad HMeCe€T MHHUMAJIbHbI HHReKc. CymecTBeHHO! 
|PakTepHcTHKOH MHoxecTBa D yuku apanerca uncno L(D) — pepxusaa 
aHb HHACKCOB MpOCTeHWIMX KOHCTPyKUMH, Bpiparxkaroulux dyukuuu uz D; 
}qOOHOe YHCJIO (AsIat Oonee YaCTHOrO Cy Yat) BNepBpIe ObIIO BBEAeHO B paccMmotT- 
}HHe Puopyanom u [enHouom (1). OuenKe L(D) npu KonKpeTHOM BHIOOpe MHO- 
pcTBa D, MHOXKeCTBA PeaJIM3yIOULMX KOHCTPYKUMH HW MHAeKCa MpOcTOTH! MOCBs- 
PHbI MHOrHe paOotpl. Hekoroppie 43 HX (?,”) MocBAleHbI OlleHKe L(D), Korya 
_ cmocoO COcTaBJIeHHA KOHCTPYKUHH H3 HCXOJHBIX 3IEMeHTAPHbIX OOBEKTOB 
WKAKMX OFPAHHUeCHHH He HaKJajpIBaeTCA (HANPHMep, MPOH3BOJbHbIe KOHTAKT- 
e cxempl); Apyrue (1) — ecu pa3pemlarorca KOHCTPyYKILHH JIMWb THMa cynep- 
SHH (HanpHMep, KOHTAKTHBIe m-CXEMbI). OTH ABa BOpoca TpebytoT MO cyille- 
BY OTJACIbHOrO pacCMOTPeHHA, TaK KaK, HalPHMep, C MOMOLIbIO m-CXCM, Kak 
HO H3 CpaBHeuna paoor (') uv (7), nouTH Bce Py HKUMH aureOppl JIOrHKH peadn- 
rorca Ha MOPAOK CIOHKHEE, YEM C MOMONLbIO IPOH3BOJIbHbIX KOHTAKTHBIX CX€M. 
C. B. A6n0ncKuM Opiwio NpesoxwKeHO NOHATHE yMpaBJIA Olle CHCTEMBI, OXBa- 
|Baroulee BCe H3BECTHbIe KHOePpHETHYeCKHEe YCTPOHCTBAa, B YaCTHOCTH MOpMy Jp, 
TABJICHHbIe H3 HEKOTOPbIX Oa3HCHbIX PYHKHH, KOHTAKTHbIe H 9J/IEKTPOHHbIC 
eMbI, HEPBHbIe CeTH H T. A. Bo3HuK Bompoc 06 oneHKe L(D) Aa cyuan, Korga 
IKAYCCTBE PeAaIH3YIOULAX CPeACTB UCNOJb3YIOTCA NPOHSBOVIbHBIE y Mp aBsJIA1OULHe 
\CTEMBI. 

| 3ecb, KaK HM B Cyuae KOHTAKTHbIX CXE€M, HEOOXCL.HMO OpbvIO paccMOTpeTb 
44 BoIIpoca: 06 onenKe L(D), ecu B Ka4eCTBE PeaJIM3y IOWMX KOHCTPy KILMM pac- 
{ATPUHBAIOTCA YMPABJAIOULHe CHCTeMbI TUNA Cynepnosvinh uw ecM LonycKaTb 
[PaBJIA1OlLHe CHCTeMbI OOWIero THNA, T. €. HeOOAZATEbHO THNa Cynepnmosulnn. 
opo Bompoc petleH B pa6oTe (°) (AA OWeHKM CHH3y), MepBLIM (Takxe AVIA 
JCHKM CHH3Y) pemaeTcA B HaCTOSINeH paOore. Oka3piBaeTCHA, YTO HM AA Mpo- 
{BOJIbHBIX YMPaBJIAIOWMX CHCTEM OOBIYHO HM€€T MCCTO OTMCYEHHOE BBIIIe ABIE- 
(@: C MOMOU[bIO yMUPaBJIAIOWMX CHCTeM THMa CyMepMOsHMM NOUTH Bce peamu- 
jeMpie OOBEKTHI PeaIH3YIOTCA Ha NOPALOK CsOwHee, YEM C MOMOUIbIO yupaB- 
(}OLLHX CHCTeM OOWIero THMA. 

| TlonysenHaA ollenka cmpaBeIMBa JIA WMpPOKOrO KJlacca HHACKCOB Ipo- 
THI. 

_ Kak u paGora (3), HacTosllad 3aMeTKa MOKa3biBaeT, YTO NOHATHE YUPaBJsAlo- 
bil CHCTeMbI ABJIACTCH, HECMOTPA Ha CBOIO OOWIHOCTb, BeECbMa MOJesHbIM. YT- 
DIKICHHA, MOJYYeHHbIC H3 PACCMOTPCHHA MPOH3BOJIbHBIX YIIPaBJIAIOWIMX CH- 


* V3noxkenve pesybTaToR aHHOM 3aMeTKM (AA YACTHOFO Cily4as) COMepRUTCA B NoKNaye 
B. A6noucxoro (9). 
: 1195 


creM, OyYU4M MpHMeHeHbI K KOHKPeTHbIM.YMpaBJIAIOWMM CHCTEMaM (Kak cbopM} 
JIbl, KOHTAKTHbI€ CXEMbI), B TOUHOCTH COBMAaaloT C H3BeCTHBIMH PaHee Pesyull 
TaTaMH. Pa], HOBbIX pe3yJIbTaTOB O KOHKPeTHBIX YUPaBJAIOWNX CHCTEMAX MOWT) 
UH H3 PaCCMOTPeHHA MPOH3BOJbHbIX YIIPaBJAIOWUX cucTeM. B nacToAlen 3: 
MeTKE IIPHBOLHTCA B KayeCTBe CJIEACTBUA H3 OCHOBHOTO YTBepKeCHHA PA HOBb 
pe3yJIbTaTOB, OTHOCHIMMXCA K asireOpe oruku, N-3Ha4HOH Jloruke, TeOpHH C 
Tell H CX€M, K H€KOTOPbIM apHcMeTHYeCKHM (opMyJaM. 

2. Tlycrtb umeetcad MHoxecTBO £= {Lp} M NycTb KaxKomMy cuMBod\ 
£, MOCTAaBJIEHO B COOTBeTCTBHe HaTypabHOe UHCJIO sp. ConocTaBuM JOM) 
HHT@JIbHO Kamkiomy Lg cuMBON Le( ,.-., ), Pe HCO MYCTHIX Mel 
B CKOOKaX cupaBa or Lz PaBHO Sp. ITOT CHMBOJ OY/eM Ha3bIBATb Sp-MECTHB} 
9JIeMeHTapHEIM O6beKToM. Mp 6yeM UpemnouaraTh, TO uncTO 1-mMecTHE| 
3JIEMeCHTapHbIX OObeEKTOB, KOTOPOe MbI O6O3HaYHM uepes k;, KOHEYHO J) 
pcex 1. MuoxecTBo 92/IeMeHTapHbIxX OObeKTOB OyjemM O603HaYaTb oo. [lycz| 
jlaslee, HM€CTCH MHOMKECTBO X = {X,}. 

OnpeneneuHne. Jiw6oh cumMBon 43x HaspiBaeTCH CYNepNosuu Hel 
paura 0. Buipaxenne £z (Ay, ...,As,), roe Ai... , As,—cynepnosnlun pal 
ra He 6onee n—I1,HaspipaeTcaA CYNE PpNOZSUMMeH pauHra N, eC MaKcUMaJ| 
HbI U3 paHroB cynepnosuunh A;, i=1, ..., Sr, paBeH n—1. Cynepmo3y 
UHeH SJIEMCHTAPHbIX OObEKTOB V3 oo HaSbIBAeTCH CYNePpNOSHILMA, PaHr KOTOP) 
He HHxKe |. 

MuoxecTBo CyNepno3vuvuH 9IIeCMeHTapHbIX OOBEKTOB U3 9 OOO03HAau} 
yepes o. IIpumepom cynepno3vuuu panra 2 ABJIAeTCA, IPH COOTBeETCTBYIOMI| 
BbIGOpe MHOXeCTB x u EF, | 


LM ii tos eis ee ie el 


Onpemenenue. UnaeKkcomM MpocToTs HasbiBaeTcd HeOTpHI|| 
TeJIbHDIM (PYHKUMOHA, OMpeevieHHbI Ha OOLeETMHEHHH MHOXKECTB oo, 5 Hh 
M paBHbilt HyJO Ha MHOXKeCTBE X. i 

3. Ilyctb {f}—MHOKeCTBO HEKOTOPHIX 9JICEMCHTOB f/f; ¢ — MHOKeCTBO Cyne} 
nosuuMi. OnpeyesuM nonaTue peaMsanuu {f} cynepnosHmuamu u3 co. Com 
CTaBUM Ka?KHOM CyNepnosHllMu eMHCTBeHHDIM SueMeHT f; UpH 93TOM Myc 
aa moOoro aemeHta f HaliweTCH Cynepmo3uitHA, KOTOpOM ON comocTaBueEs 
CynlepnosHiuu, Bxojaltve B mpooOpas f, HasbIBaloTca ero peamH3alluaM 
O6osHayumM uepe3 o(*) MHOXeCTBO Tex CyNepmo3suuni HB oc, B KOTOPBIX OLE, 
MeCTHBIH SJI@MCHTapHbI OObeKT He BCTpeyaeTcH MOApA_ Oomee t pas. Hamp} 
Mep, cynepnosHunA Ly (L1(L2(L3(L1(%1), L1(x%2), Ly (%))))) upwunaqnex® 
muo6oMy s*, ecmH t > 2. Mb HasloxKMM cJeLyroulee ycsoBHe Ha peavgatnt | 
ecu {f} peanu3yeTca cynepnosHMaMu W3 c, TO CyLeCTByeT t TakOe, 4TO 4) 
pealmsyeTca M cCytepnosuunamu u3 o(*), OOosHauum uepes L(f) HHxKHK| 
rpaHb MHAeKCOB CynepnosHiui us sc, peanusyroujux f. Ecum D, —upori 


BOJIbHOe€ KOHCYHOe TNOAMHOXxKeCTBO {f}, To uepes L(Dyp) Sygem o603Haua 
max L (f). 
TEDp, 


4. Mbt HaloxKHM HeKOTOpble OrpaHHyeHHA Ha MHeKC mpoctotst. Iycll 
L£e(, ..., )—9JIeMeHTApHBIit s,-MeCTHBI OObeKT; Ay, ... » Asp, Le (Ay, | 
-.+ , As.) cyneprosunan ns op) TLLe( ONS De, ae I [As] 
Mieor eles As,)] — COOTBETCTBYIOINHE HHeKCEI, Ilorpe6yem, uroOnl nugep 
YHOBJIETBOPAJ YCJIOBMIO | 


ME (Ay ---, AQ SNAG. ETAL era 


5. Bpewem caefyrouyue o6o3HaueHua: P,— MMHUMAJIbHbIN MH eKc /-MecTHC ? 
QJIEMEHTApHOrO OOBeKTA; 


ois ink ee 
Pywn, l>2 Bee 
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oy} 


| sup f POCIM Dia Oe 
| Se, pyp<n Pi 
) ie 
4 (n) Hes 
Su , eciH p, > 0; 
tt; Pysn Py 


(A) — MomHocTb MHOoxKecTBa D,; j(Ah)— MOULHOCTh MHOMmKecTBa pa3/IMUHbIX 
HMBOJIOB {X,}, BCTPeUaIOMXCA B CYNePNO3SHUUAX, peaJIM3yIOWIMX MHOXKECTBO 
in; t(A) —HavMeHbUlee “NCO TaKOe, YTO ECe aeMeHTDI u3 Dy, MoryT ObITb 
baJIM30BaHbl CyNepmosHuuaMu u3 o!*), 

Ilorpe6yem, uTOOpI: 


pr > 9, py O ie, 3, seg F (2) 
lim p,=©o, ecm 6asuc 9) GecKoHeyeH. (3) 
loo 


Teopema 1. Ecau umeemca nocaedosameanbHocms Kaaccoe Dy, maKkas, 4mo 
loge m (h) 
loge j (4) 

1) Onn atobo2eo e > 0 cywecmeyem hg(e) makoe, umo L (Dh) > to (1 —8) 
jan ecex h>h(e), 20e No — arboe pewenue nHepaeercmea 


un ecskoeo h j(h) KoneuHo u npu h—->oo, m(h)>0o, 


logec-j(A 
n ( ee —- Y (n)) < logy m (h), €-—= CONnSt; (4) 


2) Ooan anemenmoée u3 Dp, peanusyemolx C nomoUfbIo CYNnepnosuyutl UHnOe- 
1d =MeHoiUeed, “eM Ny (1 —8s), CKON’ YeoOHO mara, ecau h Oocmamo4Ho 6eAUKO. 

1° Ilpuamomwxenune K anreOpe moruKun. Ilycth {f}— 3amKHyTbl 
acc (pyHkuMH areOppl soruKu (*). Mapecruo (°), uTo moO0H 3aMKHYyTbIii 
acc WMeeT KOHeUHBIM Oa3nc. Jna gToro 6a3uca b(n) << =const, p(n) > 
» p =const. Uepes D, O6o3sHayuM MHOxecTBO (byHKuMi {f}, 3aBMCHMX OT 
aprymeHTos. Mmeem culezyroulee cieyqcTBHe Teopempl |: 
loge m (A) 


ibaa sate: h->o, TO 
2 


Ecau 
] h 
L (Di) > pa (1 — 2), 
e ¢—0 mpu h-oo. 
IIpumep 1. {f}—xkaacc Bcex (byHKWMH avireOpbl JIOrHKH, 


oh 
L (Dn) > Pioga a —é). 


IIpumep 2. {f}—Ksacc caMoyBolicTBeHHbIX (byHkKIMH, 


oh 
E (Ds) > ? ai5g,4 (1 — ®)- 


IIpumep 3. {f}—kmacc MOHOTOHHBIX *byHKIui 


Tee a 
L (Dn) > T ? i loge h (1 e). 


Tlonyyenupie O. B. JIynanoppim Bepxuue ouenku Ant L (Dp) B page cuy- 
aeB ACHMIITOTHYCCKH COBMaaloT C NPHBeeHHbIMM 3]eCb HH2KHHMH. 

29. ipumoxenue k N-3HauHOH mornKe. Ecum 3aMKHyTbIli kJlacc 
/-3HauHoH (N >>2) moruKu uMeeT KOHeUHbI OasHc, TO A 9TOTO Oa3sHca 


h 
- (Dp) > oooh (1 —s), e—>0 npn hoo (D, —MoxecTBo dyHkunit, 3aBuca- 
N 


\ux ot A aprymentos). Ecum xe Oa3suc OecKOHeyeH, TO, 3HaA BeJIMYMHbI 
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peMBI i MOXKEM TOJIYYHTb OMeHKy wa M B 9TOM CuJlygae. | 
3°. IIpumoxeHue K TEOPHH KOHTAKTHBIX CxeM. PaccmorpuM 
Kylacc S ]BYyXMOJIOCHbIX CHJIbHO CBA3HBIX ceTeH (°), 3aMKHYTbIM OTHOCHTEJIbHO | 
onlepalHH 3aMeHbI peOpa OHO ceTH pyro CeTbio; paspellaioTca 06a BO3-) 
MOXKHBIX cmoco6a 3aMeHbl. MuoxwecTBO BCeX HepasjevIMMbIX CeTeH (°), BXOJA-| 
mux B S, HaspiBaeTCH 6a3HCOM Kulacca S. | 
Onpeyemneune. Kaacc, umetouui KOoHedHbIM Oa3suc, Ha3bIBaeTCA K a cC-| 
COM Cc OrpaHH¥eHHOH TONTONMOrHeH. | 
ConocTaBJIna peOpamM ceTeH, Bxoyamux B S, KOHTAKTbI, NOJIY4HM KJacc ; 


x o o i 
S  KOHTAKTHBIX CXeM Cc orpaHHyeHHoH TonoviornelH. Ilyctb Ls+* (Dp) — MHHM-# 


a 
MaJIbHOe YHCIO KOHTaKTOR, HeOOXOuMoe JIA peaMsallMH cxeMamMu U3 S | 
BcexX (PYHKUHH asreOppl OrHku oT A apryMeHTOB. Torfla HMeeT MECTO OLeHKall 


oh 
Ls« (Dn) = jesaes | —s), 


re ¢—O npu A->oo x fOna PyHKuni, [peamusyemblIxX C MeCHbUIHM UMCJIOM} 
KOHTAKTOB, OeCKOHeYHO Mavia. Jia cayuaa, korgqa S"—xKulacc NapaJwiebHO-N10-/) 
CJI@QOBaTeJIbHBIX CX€M, 9Ta OWeHKAa NOyyeHa B pa6orTe (?). 

4°. IlpumoxeHue K Teopuu ceTel. Ilycrb v;—u4uclO Hen30-5 
MOPPHBIX HepasMe/IMMBIX CceTeli C i Pen CyujectByeT OecKOHeyHad Nocue-| 
JOBaTeJIbHOCTb YHCe ty << ig <C... CS ip<... Taka, 4TO* q 


Aig te t 
Vv; - = a . 
ty = Goer ’ cons 
5°. Karkoe HaTypaJIbHOe YMCIO MOXKET ObITb NOMyYeHO, HCXOLA H3 KOH=§ 
CTaHTbI 1, C MOMOIIbIO CO*KeHH MH yMHOxeHuM. Hanpumep, | 


LO ((CU SY) (CEP a) 


Ilyctb L(m)—wnanmenbiee 4vcI0 ciOxKeHHA HM yMHOxeHUI, C nOMOLIBIOl 
KOTOPOrO MOXKHO BbIPasHTb BCe uuCJa OT | fo m. Mmeer mecto onenka 


dees 
L (m) > —s= log, m, 


rye ¢—>0 MpH m—>oo; oA yNCeN, BEIpaxaeMbIX MIpOMle, CKOMbKO yroyHa) 
Maia TIpH OObIIMX Mm. 


MatemaTuueckuii uucTuTyT um. B. A. Crexaopa Tloctynuuio 
AkaylemuH Hayk CCCP 13 1 1959 
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“ HanoMHuM, To jut uucna s, BCex ceTe c m peOpamH uMeeT MecTO olleHKa| 
cn 


o> aaa - Ilocne Toro Kak 6410 NonyyueH sToT pesyabtat, ®. F. Beryxuoscknit | 
ycTaHosu (°), uTO oueHKa (5) cipaBequBa uA BCex ty. 
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Jorrann Akanqemun HayK CCCP 
1959, Tom 126, M6 


MATEMATHKA 


B. 1M. MUXAHJIOB 


O CMEWIAHHOH 3AJAYE (JIA NMAPABOJINUECKON se UTE 
-HA ITJIOCKOCTH 


(ITpedcmaeaeno axademuxom H. I. Tempoecxum 2 1 1959) 


acCMaTpHBaeTCA MapaOoumyeckad cucTeMa AnddepenivambHbIx ypaBHeHHit 
| aie 


L(x,t5, 5 )u=(3—A(x,t,2))u=f(n 0), (1) 


en 


u(x,t) = nee (x, t),. oe (x, 1); F(%, t) = (fr (% 2), .- «Fy (%, 2); 


(6) 
Fat, == 5 Ap (x; (fines in Ax (x, t), k=0,...,2p,— KBagpaTuble Mma- 


| 


k=0 
ts N-ro mopayKa c JocTaTouHO riaqKUMH 9JIeMeHTaMu; ’— KOpHH oripe- 
TeJIA 


det || Ao (x, t) (ia:)*? — XE || = 0, (2) 


Dpble MIpH eHCTBUTebHbIX &% YOBJIETBOPAIOT YyCJIOBHIO Mapa6ouMyuHOcTH 
| 2p 
Re h << hen da ) (3) 


0—noctosuuas, He 3aBucauad oT Xx, ft. 
(Ipoctetinaa cMellaHHad 3afaua guia (1), KoTOpad OyfeT paccmoTpeHa 
«e, COCTOHT B HaxoxwKeHHu peuleHua (1), yOBJeTBOpAIOMerO YyCJIOBHAM 


gf 
mo), —5 


¢=0 Ox? x=0 


au 
=, (1), S 
xi (¢)," PY: 


yHKUnH 9(x), x, (¢), %,(t) TpeOyeTca ruaqKOcTh M COrlacoBaHHOCT. 
PaccmoTpeHve Ooviee oOmHx, vem (4’), KpaeBbIx ycJIOBHit 


=$,(4), i=(0,..h79—1; (4) 


Ou 


du 
i —_—- 7 
#=0 Ox 


| HeKOTOpbIX €CTeCTBEHHbIX OFpaHHYeHHAX Ha MAaTPHIIbI g(t) u Gi (t), 
, Lp ly ops | poxaSep pqoTmnuaetes-—-oT, MPpOBOMMMOrO H¥XKe HeCcy- 
BeHHbIMM M3MCHeCHHAMH B BbiKJIayqKax. Ec or dbyukuni f(x, 7) B (1) x 
, x, (2), %,(t), B (4’). NoTpeGoBaTb BLINOMHEHHA HeEKOTOPBIX YCJIOBME Corsa- 
| L 

jHua B Toukax (0,0) u (1,0), To BMecTo (4’) MOX%KHO OrpaHHYHTbCA pac- 
PpeHHeM OJHOpOHBIX ycuOBHK 


du Base u 
u =) 0) ~ == — 0, 
t=0 Ax‘}x—0 ax! | x=0 
a‘t| 
HKUMH f (x, f) MOX*KHO MpesmnosaraTb o6s1aawouluMU CBOHCTBaMH mi 0, 
a 
x=1 


Base fees Les 
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| 


Pata se ap. uMen 
x<1, 0<¢<T] 


Teopema. Ecau anemenmol mampuy Arts, 0), k= 
Henpepolenole npoussodnule Oo 2p-eo nops0Ka 6 Dr =(0<— 
mo sadaua (1) —(4) Koppexmno nocmasAreHa 6 Dr. | 

Ha camMom Jlese cripaBeAIMBOCTh 9TOH TeOpeMbl MOXHO YCTAHOBUTb H n 
6oulee CMAObIX MPeAMOMORKEHUAX OTHOCHTEJIBHO Koa(PPHIUMeHTOB. | 


I. PaccmorpuM cHayasia cilyyaH, koryla Ap, R=9,---5 2p, necro 

oF @— nt omep. 

a jaa f (x, t) cymlecTByeT Takoe x > 0, uTo ape (—1t EL, (0, 00) paBH Pp 
lee) 


co 


no: eG (0, 1]*. Bem 20x Sh) =i) ety (x, t)dt, F(*%,)= \ e~* F(x, t) i 


0 0 | 
Reh >~x, TO Juda onpegeenua v(x, 4) MOyYHM CHCTeMy OObIKHOBCHHBIX JP) 
(bepeHIMaJIbHBIX ypaBHeHHlt 


KOS; ea (Z)e (x, 4) + F (x, d) 


C KpaeBbIMH YCJIOBHAMU 


d‘v (x, 2) 


== Oo i 0 oy pes 
dx! 


Peuenue u(x, 4) 3amaun (5)— (6) MOXKHO BBIIMCaTb B ABHOM BHC: 


oe) =O EN FEN de 


0 


rye G(x, £, 4) = || Gsn(x, & 2) || — coorgercrByiomaa Matpuia [puxa: 

MN W N, N,/2 Kn: éee WY 
Ape nk rk m “am : 
ir Gin D pein or SS ® 

Ce R=]. et 
a Ny px N; Ni/2 feb 2 ea 
r m 3 
este a a re 
( k=1 m= r=1 


W (&, }) —onpegzemutemb Bpouckoro dbyHaMeHTaJIbHOH CHCTeMbI pelleHHu 
> a je 


Ye PON = Lene , Bd (Tes Vey hn tenes h) — asreOpanueci) 
JOMOJHEHHe COOTBETCTBYIOMIero auIeMeHTa B W (E, h); a = ae (A), R= 1,..., Ny! 
KOPHH ypaBHeHHA det || A (a) — XE || = 0; en — OHOpPOAHbIC MHOroUdE| 
OT %,...,%y, CO CTEMe€HAMH, He IipeBocxogzamumMu p—1; A (dA) — onpeze} 
Teb N,-ro mopaqka, nepsbima N,/ 2 crpokaMM KOTOpOrO ABJAIOTCA BeKD| 


(4.6% bas haw ts j=1,..., N,72,a nocneqHumMu — CTpoKaMu BeKT\) 
| 
(gis ae aL J >/N,2; S-k—ero anreOpauyeckoe onmouHeHue. | 


MoxHo OKa3aTb CJleyIOulHe BCMOMOraTeJIbHbIe yTBepKTeHUA: i 

JlemMa 1. a—kopnu ypaenenun det||.4(a)—rE|| =0 umewm i 
|h|—> 00 acumnmomuky =a +O(1), R=1,...,Ny, ¢=1/2p, \ 
Ap—KOpHu ypaenenus det || Apx2?— E|\| = 0, Komopoe 6 KomnaeKcHoti Nn.) 
KOCMU % PaCNOAOIKeHbL MAK: OAR P HeLeMHvIx Ap, R= 1,..., Ny, Haxodai 
6 yenax |arga—2nos|< 1no/2, s=0,...,2p—1, no N wmyk e@ Kase 
yeay; OAA Pp 4eMNbLX OHU NOposBHYy pacnpedenstomcsA no cmerxtHolm 2p yen 
pu amom Oana Rerx>0 Reo >0,..., Reaypn > 0, Re Gn ei | 
...,Reay, <0, u cywecmeyem %>O0, ne saeucauee om h u makoe, ‘} 


* OTMeTHM, 4TO B TeOpeMe HET OrpaHHyenHH Ha pocT f(x, ¢) npn t> co, af 
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k ta I,...,N1/2 Jargas|<2/2—e, Ona s>N,/2 jarga;—n[< 
— £&. 

Jlemma 2. Mampuya G(x, &, 4) ecmo Mepcmopq@uasn dyxkyuna om °. Ee 

10ca 6 NAOCKOCMU h pacnoAaeatomcs eHe OO AACMU Q...r = (jargh| <2 /2+-e9)\ 

|A| <R) npu nexomopom Oocmamouno boaowom R. C yluecmeyem makoe 

0 a, |arga|<«/2—e, umo 


ean? |x—E| ea One x 
G(X, €, hk) = srs ered Ay) ae era (A) + 
parse p-A09(1—8) —ar(1—a) 


Lie 


+ eS fo QX) + Saar E (ys nis fa (A); 


. ep =A) Sor, 4) i. peeyaapnole mampuyol u lim f,() = C, (Cae Nocmosn- 


Pp maMpuyol) OAA 6CeEX KEQ, i» op: ieee 
Boccranapsimpad peuienne 3aqauu (1)— (4) c nomonbo mpeoOpasoBpaHus 


JWiMHa, 43 (7) NomyaHM 


u(x, t) = xi \ v(x, )etdr = \\G (x, &; t, x) f(E, t) dé dz; (9) 
ih D 
4 
Givee, 6 T= ma ye? G (x58) nN) dk; (10) 
IE, 
L—npsmaa Reh = 3R. 
C momouypio wiemM | HW 2 H HeKOTOPbIX T1peoOpa3s0BaHHH KOHTypa L B 


PCKOCTH A, OCHOBHbIM M3 KOTOPbIX ABJIACTCH HaKJIOH BepXHeH 4acTH KOH- 
pa L (ImiA>0) wa yrom e¢)/4, a HuxKHeH uacth L (Im’ <0) Ha yron 
9/4 (yrabl W3MepaOTCH poTHB yacoBoh cTpemKH) Jad MaTPHILbI 
x, & ¢, t) MomyuaeTcaA culelywulad OCHOBHadA JIeMMa: 


\Jlemma 3. 1) pu t<t G(x,&;t,+t)=0; 2) cywecmeytom noaoocu- 
me NOCMOAHHbLE Cy U Cy Makue, amo Oan t >t 
| | Pathan i rei 
|G (x, & t,t I|lxK cy ( (¢— 2) 70-9) exp| 2Co (¢— 2) a9) | 
yo(1—9) yW-9) > 
4 a aye) exp} 2Co C= ~)/a—*) | 
| ea/(1-9) s alas) wot 
at ( Mo) CAPs | 2C (C= _) 7-2) | 
(4 = x)/G—9 (1 —x)¥a-s) 
! CS ag! exp| 260 (es aa 
(en) Basen: ules opti eau 7 
BE = Tp? me | an (t— sore ea 


u, Oonee epyoo: 


[x — & pa) pales ie mies 
(x, BL VIS [exp | Ge fae + exp|— cy 


cy? k 5% 


=] 


of e1/(1—s) ee (481/19) 
39 et re |+ exe] Cop gyelamay | F EXP | C0 are) ): 
(11’) 
V3 empl 3 cylemyeT, UTO HHTerpHpoBaHne B (9) AOCTaTOYHO MpOHSBOAMTb 
ponactH. D;, =(0 <b <aly Oma 1). Orcroyla HW 43 TOrO, uTO CAG ERE se) 
TerpupyeMa 10 Js060H MpaAMOM B MJIOCKOCTH Cea ceria (yO) 


SINOIHeHHe Jia u(x, t) KpaeBbIx yCvIOBHit BbITeKaeT H3 (6). 
AH, rv. 126, No 6 1201 


Meroyamu, ataJlorHunbimMu MeTofam paOorpl (*), RoKasbiBaeTcs pags | 
HOCTb MOCTPOeCHHOFO pelieHHA HM Cue Ayloulve CBOKCTBa MaTPHIIbl G (x; &; ta 


1. Jaa mo6oli HenpeppiBHol matpupt ¢ (x, f) 


Gan (( G(x, x; t, t)o(x, t)dxdt=o(x,t), Dt = OS 75) Sage 
Pott0 pe (1h) 


2. Pemenue cucremp (1) np ycuoBHAX uw},_,=(%), —> =e 


i=0,l,..., p—1, MOxHO MpeycTaBUuTb B Bue 


1 


u(x,t) =\6@,8 4 De@a+| (Get DFG a ded 


J 
0 Dt 


=0, k=0,...,p—1). 


(3}eCb CHOBA HpeAMOJIaraeTcA, ATO ae ae 
x : 


3. Jlna mpousBoqHBIx G (x, €; 7¢, t) CpaBeQJIMBbI OLCHKM (BbIIIMIIeM TOVJIbKh 
qJICH, COOTBETCTBYIONLMH TepBomMy cCJlaraemomy B (11’)) 


o(l+1) 
alg (CRE Sao) |x —&|\ ies |x—&| 1/G—o)x | 
[Ao <e1( er ee (— Coa rE - (ly 
pak q 
OVO (CB, ae) nn le eS) eed 1/(1—s) 7 of 
“oa <0 FSS)! exp oa a) 


gaqauu (1)—(4) c aHamuTuueckoli no x mpaBot uacrpio f(x, t) u usyyer 
MOBeeHHe pellleHHA OKONO MIpAMBIX x =O u x= 1 («HarpeTbIX KOHILOB»). 

I]. Pemenue sagauu (1)—(4) B cayyae nepemenHbIx Ax (x, ft) cBOAUTC) 
Tak %Ke Kak. HW B CJlyyae MOCTOAHHBIX A x, K MOCTPOeCHHIO COOTBeTCTBYIOUL 
Matpuubl [puna G(x, &;¢, t) (apa stom coxpansetca cdbopmysa (11”)). | 

Ilocrpoenwe Matpuust Tpuxna mposogurca metoyom E. E. Jlesu (?, % 
G(x, &; t, t) mmerca B Buze \ 


G4bL)0=G% 844) +11 E (4 ott x ole & ft dxdi, (hi 
Du ! 
rye G(x, & t,t; %, f) —Matpuua [puna 3agauu (1)—(4) c iste 


KOSPPUUHeHTAMH, BbIUHCICHHLIMM B TOUKE (Xp, fo); (Xx, &; f, t) — MaTpuny 
YAOBETBOpAIOMaA WHTerpaJIbHOMY YpaBHeHHIo 7 


(\ Lan G(x, x5 t,t, x, t) (x, & 8 x) de dé + 9 (x, & t, 2) = 
Das | : 
= — Lip ty.G (x,.8; 1, 1} x, £). (ly 
Tlonpsysicb ouenkamu (12) um (12’), MoxHO ToKasaTb, 4uTO ypaBHenue (1 


Bcerla uMeeT pemenHne P(x, —; ¢, 7). Popmya (13) qaet Torga ucKkomyt (byH’ 
mmo T puna. 


Mockosckut rocyJapcTBeHHBIt yHuABepcuTeT Iloctynuto 
uM. M. B. Jlomonocosa 29 X11 1958sN 


UHNTHPOBAHHAS JIMTEPATYPA 


‘HW. T. Wetrposexuit, Bonn. MY, cexuna A, B. 7 (1939). 2-E, E. J eae 
Yen. matem. Hayk, B. 8 (1941), °C. 0. SitigenapbmMan, Marem. cOopn., 38, B. I (1956 
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Jloknann Axkanemun Hayrk CCCP 
1959. Tom 126, Ni 6 


_MATEMATHKA 


E. CK JIAPEHKO 


HECKOJIbKO SAME4UAHHMK O BECKOHEUHOMEPHbIX 
IiPOCTPAHCTBAX 


(IT pedcmaeaeno axademuxom IT. C. Aaexcaxdpocum 14 III 1959) 


Mspectua Teopema: 

Komnakm 6¢3 usoauposarnolx mouex moeda u morbKO moeca umeem pasmep- 

mb <k, Koeda cywecmeyem omobpascenue * KANMOPOBA CoBepeHHO2O MHODCE- 

a D@ na smom KoMNaKM, npu KoMOpOM noAnote npoooOpasel mouek cocmosm He 

ee uem u3 k + | mouex. 

Hil, C. Anexcanypos nocraBudl 3aqauy: Wath KiaccuduKaluio SeckoHeuHo- 

PHbIX KOMMAKTOB C TOUKH 3PCHHA MOLLHOCTH MpooOpaso0B ToYeK mp OTOOpa- 
HM Ha HHX KaHTOpOoBa MHOxecTBAaD~. Uactuunoe pemenue STOW 3asaun Waer 

Jtyroujaa Teopema Hararta (*): 

|Komnakm 6€3 u30AUpOsanHblx mo4ueK cuemHnomepen ** moeda u monbKo mozda., 

a cyiuecmeyem omobpaoceHue KANMOPOBA MHOoICecMea Ha 3mnom KomnaKm, np 
OpoMm NOAHble NpooOpasbl BCeX mMoueK KOHEYHEL. 

B S3TOH 3aMeTKe Teopema Harata ycuuiMBaeTcA B ABYX HalpaBseHHuAX: ~ 
1°. B ato6bom necuemnomepHom Komnakme R npu eCAKOM omob panceHuu KQH- 
poea MHOooecmea Ha R natidemca mouka, noAHnolti npoobpa3s Komopoti Konmu- 

wen. 

(Caenosareabuo, eCJIH CYUeCTBYeT CUCTHOKPAaTHOe OTOOPaKeHHe MHOKECTBS 
Ha HEKOTOpbIM KoMMakT R, TO CyuleCTBYeT H KOHCYHOKPaTHOe OTOOpaxkenHe 
‘9TOT KOMMAKT.) 
be Maroowecmeo @cex KoHedHoKpamHolx omobpascenuti muroocecmea D© na 
oli cuemHomMepHolli Komnakm R (6€3 us0AUpObAHHeix mo4eK) NAOMHO 6 Npo- 

i ae 6cex omobpaocenuti mnoocecmea D@ na R ***, 

Jqanee paccmaTpupaetca Bompoc 0 XapakTepucTuKe OecKoHeuHOH pasMep- 

‘TH C MOMOWbIO NoKpyiTui. Harata (1) oKa3a1, YTO MpocTpaHCTBO CyeTHO- 

)HO B TOM H TOJIbKO B TOM CJIy4ae, CCJIM B HEM CYINECTBYET MOCJI€NOBaTeIbHOCTB 

fe bu AaIOULUxca **** KOHeCUHBIX 3AMKHYTbIX MOKPbITHH,B KOTOPOH Kaxk oe cue- 

Ollee ABJIAeETCA TpoOsennem ***** npenpylyulero, H TaKan, ITO B KaxK OW TOUKE 

ATHOCTH BC@X MOKPbITHH MOCMeOBATeJIbHOCIH B COBOKYMHOCTH OrpaHHuenn. 

TIIMUME OT KOHEYHOMEPHO"O CJlLy4ad, XAPAKTePHCTHKH OeCKOHeEYHOH pasMmep- 

TH C MOMOLIbIO 3AMKHYTHIX H OTKPbITbIX NOKPbITHH OKA3bIBaIOTCA He9KBHBA- 


* B 9sToli padoTe Mo MpocTpaHcTBOM BCIOLy MOHHMaeTCA perysApHoOe MpoOcTpaHCTBO co 

rHOM 6as0H, a Mo oTOOpaxkeHNeM — HellpepbIBHOe OTOOpaxKenne. ) 
ie TpocrpaxcrBo Ha3bIBaeTCA CUCTHOMEPHBIM, eCJIM OHO €CTb CYMMa C¥eTHOTO YHCIa HYyJIb- 
HbIX MHoxKecTB. Ilo u3BecTHoli Teopeme B.Typesuua, ((*), erp. 78) KoMMakT cyeTHOMepeR 
M WM TOJIbKO B TOM calyuae, CCIM OH MMeeT TpaHCMHHTHYIO pasMepHOCTb. 

** TloKasbIBaeTCA COOTBETCTBYIOWULAA TeOpeMa HM Isl KOHEUHOMEPHbIX KOMMAKTOB. 

** TIocelOBaTeJIbHOCTb MOKPbITHH Ha3bIBaeCTCA H3Me/IbUAaIOWeHCA, eC TIA WOOOK TOUKK 
IOOOli CE OKPECTHOCTH HaliqeTCA MOKPbITHE U3 NMOCMeAOBATeEMbHOCTH, 3Be31a TOUKM. OTHOCH- 
HO KOTOPOrO (T. €. CYMMa 3JIEMCHTOB MOKPBITHA, COepr%KalllUX TOUKY) COLepAUTCA B saaale 
OKpecTHOCTH. 

‘* Tlokppitve 8 ecTb fpoOmeHne MOKpbITHA @, CCAM Kaxk DEI S7eMeHT NOKpBITHA @ eCTb 


Ma He€KOTOpBIX 9JIeMeHTOB MOKpbITHA §. 
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JICHTHBIMH: 6 Npocmpaxcmee R moeda u morvbKo mozda cyujecmeyem nocredo.| 
MEALHOCMD 36e30HO BNUCAHHOIX * Opye 6 OPY2A USMEALLAIOWUXCA KOHEYLHOLX OMKPi 
MolX NOKpolMull MaKasA, 4MO 6 KaxOOlL MoUKe KPAaMHocMU Bcex noKpolmuti oep | 
HUYEHL, KO2Z0A 3MO NPOCMPAHCMEO eCMb CHEMHAA CYMMA CBOUX SAMKHYMOLX KOHE} 
HOMEPHOLX noOmHoowecme. Kak moKa3piBaeT mpHMep IO. M. Cmupuosa (*), Kuta’ 
CUCTHOMEPHbIX MPOCTPaHCTB CYIeCCTBeEHHO IWMpe, YeEM Kacc mpocTpaHcTs, si 
JIAIOULUXCA CUYCTHBIMH CYMMAMH 3aMKHYTHIX KOHCYHOMEPHbIX MHOXKECTB. 

Teopema l. J7/pu nenpepolenom omobpascenuu f KaNMopoea mHodCecmM) 
D& na Komnakm R6e3 mpancduxumnou pasmepHocmu 6 R cytyecmeyem moun 
NOAH NpoobOpas KOMOPOLL UMeern MOLHOCMb’ KONMUAYYmA. 


| 


\\ 


J=1,...,k), Kaxkqoe u3 KOTOpbIX eCTb CYMMAa 9JIEMCHTOB MOKPbITHA On, i 
HEKOTOPOM fe, TIpHyem j,i, | = Tin ayo Cagaag nea wa stO6oro KOpTe?| 
dy---Ue1 H MHoxecTBO Ce = [| f(Hz,..z,) HemycTo BR. Orcioga aerKo cy) 

2j=0,1 i 


= aon? 


co 
AyeT, uTO HM MHOxecTBO C = {) Cy, HenycTo H AIA MO6OK TOUKH x EC nomHH 
k=1 ; 
mpooOpas f(x) HMeeT MOLLHOCTh KOHTHHyyma. 
1-i m1ar. BsiOepem touxy x, KomnaKta R u ee OKpecTHOCTb Ox, Tak, UOC! 
y BCAKOH OKPeCTHOCTH TOUKH xX,, BIMCaHHOM B Ox,, rpaHHlla He uMeva Tpak| 
uHUTHOK pasmepHoctu. f 4(x,) nu f4(R\ Ox,) — nenepecekatouneca 3aMKH | 
Tble MHOxecTBa BD”. CyujectByeT HaTypasIbHoe uMCIO nN, TaKOe, UTO MHI 
2KECTBO OWn,f +(x) ** He mepecexaetcs c f4t(R\Ox,). Tlomaraem Ay 
f 

— 1 . ‘= co 

= O00; ] : (%1); Hy = D°\ Ho. Upa atom Cy = f (Hy) Mf (1) He umeer tpar| 
(HHUTHOH pa3mMepHocTH. 
k-Ht war. flycrb nocae (R—1)-ro wara nomyueHst Hees (i; = 0, 
j=1,...,R—1), mpusem C,_, He umeer tpanccdunuruoit pasmepuoctu. B mui, 
wKecTBe Cp, CYLLeCTBYIOT TOUKAa xD HM €€ OKPeCTHOCTh Oxy TakuHe, ul 
rpaHvita sKoOoH oOKkpecTHocTH B C,_, TOUKH pa BUMCaHHOH B Ox), i 
e me —1’ 3 
WMeeT TpaHCPuHUTHOH pasmepHocTH. Muoxectsa f7! (x® A Oddo ae MCE | 
‘ a i, 3 
SOE) 1 F..0 SAMKHYTbI MH He TepeceKaloTcsa B Ho... BpiOepem HaTypasbHy 
' i 
wuCMO n') > Ny, Tak, TOOL! MHO*KecTBO eM ON RENE) Hono} He HMw 


A -] ead 
oOWlHxX ToUeK c f (Cra \ Ox |) 1) Ho...0. Momaraem Mo...00 =O) {7 * (PD) 


0) Ao...0}; M1o...01 = Ho,..0 \ Ho...00: JlerkO BuyeTb, TO [ (Ho 0) = f (Ho 00) 
0 Ma Be. 

UT (Ho...01) w uTo Cy’ = Cz wip Ute acon alin teeeeo) He HMeeT TpaHcPuHUTHe 
pa3smMepHocTy. 
Jlaunee, pee pde aHaJIOPHuHble § paccyKeHHA, HO UuMenA B BHy} 

1) 

bag ote Ce’ w Hy..4, Mocrpoum COOTBETCTBYIOINIHe jie HIo...19 Woe 
Cy» He WMeroulee TpaHCpHHUTHOM pa3smMepHocru. IIpumenad anamoruyupie pa, 
CyY*KTeHMA  NOCJIeCOBATeJIbHO KO BCEM MHOxXKeCTBaM verb ig oly ae | 

ev Bs 


declaw, Reon) nak cootsetcTByioumum C\” (Se sulin ge oaks age) (B oOuy 
i eee | 


: 
Tloxppirve 8 3pBesqHo BnMcaHO B NOKpbITHe GQ, ECM 3Be32a smO060ro 93eMeH! 
Aa aa ap oy ® comepxkuTCA B HeEKOTOPOM 3neMeHTe U3 G. 3Be3 0% MHOKecTBa OTR) 
MOKPbITHA Ha3bIBaeTCA CYMMA 9CMCHTOB NOKDbITHA 
me 

i sea p : peceKalouluxca Cc MB) 
Pt - 
T. e. 3Be3qa muoxectsa f-!(x,) oTHocuTenbHo NOKPbITHA w, (CM. TakxKe mpep 

Ayulyto cHocky). i 
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ba eae 
KHOCTH Z pa3), MOJIyuHM BCe HYyKHbIeE MHOKeCTBA 1730.9 GP 0,15 


ls yo KR), Me = max nl), a TaxKe Cy — Cr. He uMerIollee TpaHc- 
1<j<2k-1 

HHTHOM pasmMepHccTu. Takum o6pa3om, Teopema oKa3ana. 

|Kak cOpaTH Moe BHHMaHue IO. M. Cuupuxos, u3 Teopembl | Hy pe3yvib- 
40B WHTHPOBaHHoH paGotn Harara Bpirekaer . 
Cua eactTBue. [an moeo umo6u Komnakm R 6e3 Us0AUpOBAHHoLX mo4weKk 
PA mpancduxKumAyIo pasmepHocm, HeoOxXodUmMO, UuMOboL cyiujecmeoeano omo- 


lcenue KaXmopoea mHoowecmea D® na R maxoe, umo nNpoodpaset mouwek 
(euHol, U Oocmamo4HO, uMOGoL CYiWecmeo6ano OMObpaocenUe Ha R HeKOMO- 
lo Komnakma R’ c MpaHcpunumHol pasmepHocmbio maKoe, 4mo nNpoobpaset 
eK UMCIOIN MOU{HOCMb MeHbILLYIO, HEM MOLUHOCMb KONMUHYY MA. 
\IIpx qoKasaTewbcTBe BTOpoi yacTH yTBep»xKTeHUA, UTOObI OCBOOOAUTHCA OT 
)JIMPOBaHHbIX TOUCK B R’, mocratouno BR’ paccMoTpeTb moyKomnakT R,, 
(TOALMM W3 BCeX TOYeK NOMHOrO HakonieHHA R’; npu sTOM, Kak u R’, R, 
€T oToOOpaxkaTbca Ha Bce R, Tak Kak R He cogepxKUT M30sMPOBaHHEIX 
eK. 
|Teopema 2. Mxosecmeo koneunoxpamneix ((k + 1)-Kpamnolx) omo6pa- 
Wud KaNMopoea mHoocecmea D® Ha cuemHomepnoili (k-mepnoui) Komnakm R, 
UMEIOL{UU USOAUPOGAHHOIX MmoueK, NAOMHO 6 Npocmpancmee ecex omo- 
hocenuu mHogcecmea D? na R *, 
| Jloka3aTeJIbCTBO HEMOCpeACTBEHHO BbITeKaeT H3 JIeMMBI. 
Jlemma. IJlycmo f u g—dOea omo6bpaocenua mnoocecmea D®@ Ha Kom- 
cm R. flan saobo2e0 s>0 cywecmeyem aemomopdusm 9 mnoocecmea D” 
KO, “mo paccmosnue p(fO(x), g(x)) << Ona ecex x& D. 
Jlokasareaberso. Ilycrb n BplOpaHo Tak, uTO nOKpbITHA & = f (wp) 
18 = g(,) Kommakta R, o6pas0BaHHble OOpasaMH 3JIEMCHTOB TIOKPbITHA Wp 
\TBETCTBCHHO TIpH OTOOpamenuAx f M g, COCTOAT M3 MHOXKECTB jMameTpa 
b/4. Pa306bem MOKpbITHe @, JBYMA cmocoOaMM Ha HelycTHe rpynnnt 
uw £§;, 3aHyYMepOBaHHble OHHM H TeM Ke MHO*KeCTBOM HHeKcos J, 
l} a; =A, 8, 1B; = A upu ij, Takum o6pa3om, 4TO B KaxkKO rpynme 
-MO%KHO BbIOpaTb 10 MHOoxKecTBy A;, MPHYeM JOJDKHbI BbITOMHATECA cuJle- 
joule yclopua: 1) ecum BE8;, To g(B) f(A: ~<A; 2) ecom A€a,, TO 
h) 1 On f(A) A. . 
| Torna, ecmm A€a,, BEB;, y, Ef (A), y2€g(B), TO p(Y1, Yo) <<. Jlo6on 
romopiu3m § mHoxecTBa D®, KoTopblii OTOOpaxaeT OObeMHeEHHe MHOXKECTB 
|B, Ha OObeAMHEHHe MHOXKECTB H3 a, AIA Bcex i€/, yloBseTBOpsAeT Tpe6o- 
(MAM JIEMMbI. 
Teopema 3. IIpocmpaxcmeo R seasemca cuemnoii Cymmoti Ce0UX 3aM~ 
YINbLIX KOHELHOMEPHOLXK NOOMHORKECMB 6 MOM UL MOALKO 6 MOM Cayuae, ecAL 
cytuecmeyem nocredoeamenbHocmb 36eC30HO BNUCAHHoIX OpYy2 6 Opyea u3- 
OYAKOWUUXCA KOHELNOLX OMKPoIMbLx NoKpoLMuli maKaA, umMoO 6B KadCOOLL mouKe 
CMpancmea KPAMHOCMU 6CexX NOKpbLMUli CepAHUUeHbl 6 COBOKYNHOCMU. 


oOo 
Hokxa3ateabpceTrsBo. Heo6xogumocrs. Iyctb R= YU A;, A; 3aM- 
| t=1 
Tht BR, dimA; =n; < ow, i=1,2,... @PuKcupyem B R Tpou3BOJIbHyIO 
-MENOBATeEIBHOCTh {o%;} H3MeJIbUAIOWMXCA KOHCUHBIX OTKPHITHIX MOKpbITHH. 
NOKpbITHe O&, BIMWUIeEM KOHeYHOe OTKpbITOe NOKpbiTve ~, Takoe, 4TO ero 


THOCTb Ha MHOxKecTBe A, He IpeBocxogquT n,-+ 1. [pennonoxum, 4To 


@ MOCTpoeHbI noKppirua 8,,...,8;-1. B mnoKppirue 8;_; A a; ** 3Be3qHO 
eM OTKPbITOe KOHeyHOe TOKpbiTHe 8; TaKOe, YTO efO KpaTHOCTb Ha MHO- 
pTBax A,;, j=1,...,¢, He MpeBOcxXOAMT COOTBeTCTBeHHO 7;-+1 (cM., 


ipumep, (*)). TlocrpoeHHaa NocsieqoBaTesbHOCTb {8} ABJIAeTCA HCKOMOH. 


* Ha sTo o6cTosTesbcTBO O6paTHa Moe BHHMaHHe IO. M. Cmupuos. 
** q A B o3HayaeT MOKpbITHe, COCTOALee M3 BCCBOSMOXKHEIX Mepeceyenu A (] B, rae 


a, BEB. 
41205 


+a 

” 

Tloceratrounocrs. Ilycrs nocmefopaTebHOCTh MoKpbiTHH {8;} yOB. 
TBOpHeT yCJIOBHAM TeopeMbI. OGosHauuM yepes Ay COBOKYMHOCTb TOYeK Tf 
eTpaucTBa R, B KOTOPbIX KpaTHOCTb Kaxkoro f; He MpeBocxogUT 71 4 
(n= 1,2,...). Muoxectpa A, 3aMKHyTbI (TaK KaK O4¥eBHAHO, TO R\ 


8 
eTKpEITo), 4H R= VU Ay. Cuctema noxkppiruH {8;} BbIceKaeT Ha KaxK]OM~ 
n=T | 


KOH(HHaJIbHY!O YaCTb HEKOTOPOH paBHOMepHOH CTpyKTypbl. BukomnakTHoe pi 
iuMpeHHe MHOwKecTBa A,, COOTBETCTBYIOU[ee O/IM30CTH, 3aaBaeMOH STOH CTP) 
Typou (cm. (5)), ecTb KOMMAaKT, pa3MepHOCTb KOTOpOorO He MpeBOCXOsMT 
CnegospatembHO, dim A, <n. Teopema foKa3auHa. 

B 3aKmuoueHve BbIpakKatlo ryOoKylo mpH3HaTembHOcTb IO. M. CmupHosy 
I@HHbIe COBeETLI H 3aMeuaHHa. : 


Mockopckuli rocyapcTBeHHbIii yHMBepcuTeT Ilocrynuao 
uM. M. B. Jlomonocosa 11 III 1959 


WMTHPOBAHHAS JIMTEPATYPA 


‘Nagata, Proc. Japan Acad., 34, Ne 3, 146 (1958). 2B. Typesuu, T. Ba 
m3uH, Teopua pasmepxoctu, M., 1948. % 10. M.Cmupuos, Usp. AH CCCP, cep. 
tem., 23, Ne 2 (1959), *E.Ckaapeuko, JAH, 123, No 1 (1958). *10.M Cm e¢f 
u 0B, Matem. cOopx., 31 (73), 543 (1952). 
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Woruagnm Akagemunu nayr CCCP 
1959. Tom 126, Ne 6 


MATEMATHKA 
A. X. TYPELLKUA 


O KJIACCAX HACbILNEHASA [JI HEKOTOPbIX METOJOB 
CYMMHPOBAHHA PAXOB ®YPbE HEMNPEPbIBHbIX 
NEPHOAMUYECKUX ®YHKUMM 


(IT pedcmaezeno axademuxom C. JI. Co6oneeom 14 IIT 1959) 


(Ora 3amMeTKka nocBaujeHa npo6sieme @aBapa (+) OTbICKAHHA KJIaCCOB HacbI- 
PHUA JIA MeTOZOB CYMMHpOBaHHA pxAOB Pypbe HeNpepbIBHbIX TepHosu- 
CKUX (yHKUHH, T. e. 3afaue OTHCKaHHA KlaccoB (yHKUMH, JWIA KOTOPbIX 
WJIM MHOH MeTO CYMMHpOBaHHA JlaeT BO3MOXKHO Hanyullee NpHOIM*KeHHe. 
accCbl HACbIL[CHHA JI HeKOTOPbIX MeTOJOB CYMMMpOBaHHA OBI orpeye- 
jubr SamaHckum (7), Amekcuuem (?) u Bytuepom (*). 

Mbt 3yecb OyJleM TOJIb30BATbCA OMpeeJIeHHeM HaCbIIeHHOrTO MeTOa CyM- 
(pOBaHHA HM KJlacca HaCbIeHHA B CylefLyromeH dopme. IlycTb, 3aqaH Merton 
\MMHpPOBaHHA YY, OMpefeeHHbIi NociejoBaTedbHOCTHIO CyHKUM — Ye (€) 
=1,2,...), 3aaHHbIX B faHHOH oOOmactH I’ u3mMeHeHHA MapameTpa & 
ITOUKOH CrylWleHuA W, KOTOpadt MOKeT ObITb U OO; T. €. KAKJOM HeMpepbiB- 
ba Qn-nepwoguyeckoh cbyuxuun f(x) c pagom Dypbe 


| f(x) ~ Se + ) (Ap Cos Rx + bg sin kx) 
k=1 
DMBOMHTCA B COOTBETCTBHe pA 


(ee) 


+d te (@) (ae cose + by sin kx), 


ropbiii OyeM MpeqnoJiaraTb CXOMAULMMCA PaBHOMEPHO OTHOCHTEJIbHO x, 110 
aHeH Mepe, MIA SHaYeHHH €, OM3KHX K ©, H CyMMy KOTOpOrO o603HauuM 
Mees (x) =F (x, 6). 

—Tilycrb cyulecrByer HeorpulaTesbHad PYHKUMA Py (6), CTPeMslaacA K HyJIO 
mM ——>o, Takad, uTO JIA moo cbyHkuuH f(x), HempepbiBHOK, 2n-MepHo- 
ruecKoll, OTAMUHOM OT TpuroHOMeTpHyecKorO NOMHOMa NopayKa v (vy— 
AKCHPOBaHHOe -HaTypaJIbHOe YHCHO YJ HyJib), OyeT mnie fi seals 6) ie 


-ap,(é), rae a> 0—xonctanta, 3aBucamaa oT f, H, KpoMe Toro, cyile- 
ByloT (byHKimu f(x) (OTMYHbIEe OT TPHrOHOMETPHYeCKHX MOJIMHOMOB I0- 
Wika v), via KoTOpbIx max|f (x) — F (x, &)| < bg, (€), rae b > 0— mpyras 


x 

yHCTaHTa, Take 3aBucamaa oT f. Torgqa OyemM roBopuTb, 4TO MeTO, CyM- 
APOBAHUA Y ABJIAeTCA HACHINLEHHbIM NOPpAAKAa Vv C Ipv6uxKeHHEM 
acbluleHHA MopAAKa O(9,(€)). KaaccoM HacblIuleHuaA NOPAAKA 

OTHOCAMLHMCA K MeTORY Y, Ha30BEM MHOXKECTBO HEIIPCPbIBHbIX 
-TepHOMMYeCKUX (PYHKUMH, OTJMYHBIX OT TPHTOHOMeTPHYeCKHX MOJIMHOMOB 
ypaka v, fad KoTOpEIx | f (x) — F (x, &) (= (O 715). 7 

Bo MHorux culyyaaX JlerKO OTBETHTb Ha BONpoc: OyeT JM WaHHbId MeTO 
MMMPOBaHHAl HACbILCHHbIM H KaKOBO TPHO/MKeHMe HaCbIlIeHMA—C NO- 


MIbIO CIE LyIOULeH TeOPeMbI. 
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Teopema 1. Ecau Oana Oanxoeo memoda cymmuposanun ~ cyusecmeye; 
HeOmpuyamMeAbHaA GYNKYUA $y, (E), CMpemsyascA K HYAIO NpU E—>o, MaKaiy 
umo OAM 6CAKO2O GuKCUpOeaNHoeo NamypaabcHoe2eo k>v u E> Oydem 


1 — ‘x (E) ~ Ce $y (E); 


20€ Cr s&0— Koncmanma, sagucsiyaa om k, Ho He 3a6uchian om §, mo npi) 
yecc Y ABAREMCA HACbLLEHHbIM NOpAOKA v C NpuoAUINCENUeEM HNACILEHUA Nv 
padKa O ($y (6). 

Crenyroulad TeopeMa MO3BO/IeT B HEKOTOPbIX CJyYaHxX Tak*xKe onpeesMy 


Kulacc HaCbIlleHHA. 
Teopema 2. Ecau « ycaosuam meopemot | Oobaeumo ycroeua: v = 


Cp = bk? (b=£ 0 — abcoatomnaa Koncmanma), - af p} xn (E) cos ki > 0, 
eo 


Hox nepuoduuecKkux dbynKyuti f(x), OMAUYHOIX OM KONCMAaHM, Umeroufu 
npouszeodnyto f’ (x), yOoeremeopsuotuyto ycaoeuro JluniwuYya nopsAOKa eOunUue 
m. e. Oana moeo umoboi | f (x) — F (x, &)| = O (py (&)), neodxodumo u docmt 
mouno, umobot f (x) umena npouseodnyro f’ (x) €Lip 1. 

IIpa joKa3aTebcTBe Teopempl 2 MbI T1OJIb83OBaJIMCb TeopeMOH SaMaHCKOr 
(7), yTBepxkarouleli, uTo ycnoBue f’(x)€Lip! paBHocusbHO ycIOBHIO, 4 
cyllecTByeT KOHCTaHTa C > 0 TaKaa, uTO AIA BCex x HOA <r BbIMONHAeTCH 
HepaBeHcTBo | f (x +- A) + f (x — h) — 2f (x)| <ch’. 

Ycu1IOBHAM TeopeMbI 2 yAOBJeETBOPAIOT, HallpHMep, CJleqyrollwe MeTOJbI CyM 
MHpOBaHHaA. 

1. Meroy Taycca — Betiepuitpacca — A6enan (A, 2), Ba KOTOpOrO Yz (E) = 
= ee (k =0,1,...); pH duKcupopaHHom k wu €—>O umeem | — ¥; (&)-) 
~ /4 ace OW 

2. Mero cymMmupopanut Pumana (R, 2), Ma KOTOporO ¥z (E) 4 
= (sin kE/ké)? (kR=O,1,...); pH duxcupopanHom k wu £0 uMee 
1 925) sia ke" 

3. Meroy cyMMHpOBaHHA, OnpefeAembI uHTerpasiom Basuie-ITyccena, Jul 
KOTOPOrO Yz (7) = (n!)?/(n—k)! (n+ k)! npn R=0,1,...,n; yz (n) =0 OR 
k>n; Upw *buKcupoBanHom k wv n—>oco umeem | — yz (n) ~ k?/ 7. 

4. Mero, cyMMupoBaHHaA, omnpeyemsembii uHTerpaiom JIKeKcona, JJ} 
KOTOPOro 


| 
| 


. 


» 1 (2n—k+ 1)! HDA, ’ 
te (7) Cann) Wreeia a oe the b= Ol... 0 
m~ 1 (2n—k+ 1)! 
te (") = soe) Qn kD IIpu k=n—1,.:.) 27 =a 


Ye (n) = 0 mpuH k > 2n— 2; 


pH (PHKCHpOBaHHOM k uw N-> oo uMmeem | — y~ (n) ~ 3k? / 2n?. 
5. Mero cymmupopanna Jbkexcona — Base-Ilyccena, ia KoTOpor 


Yr (n) = | a as TE a NPH gee 0.1 Saas 


te (n) =( —=) Hip k= tla ee ores 


Xe (n) = 0 npn k > 2n; 


pH _(puKCHpoBaHHOM k uw n—> oo umeem | — p(n) ~ 3h? /2n?. 

Takum o6pa30M, BCe 9TH MeTObI HMCIOT OMMH M TOT Ke Kace HacbIMNe 
HUA — klacc pywkuni f(x), y KoToppix f’(x)€Lip1, Ho c Pa3/IMUHbIMH Tpy 
OuIMKeHUSMH = HaCbILeHHA, COOTBeTCTBeHHO: O (E), O (é), O (1 /n) u O(1 fie 
JIA NOCeQHAX JByX MeTOJOB. j 
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Kaacc HacbilijeHunt MeTofa Jixexcona— Basue-Ilyccena Opi Haliqen 
IAHCKUM (”). 

HacTb Teopembl 2 onycKaeT culexyroujee O60bmmeHHe. 

eopema 3. Ecau K ycaoeuam meopembt 1 Oo6aeume ycaoceua v = 0, 
| bk", ede b-0—abcoatomnan KoXxcmaNma, n—namypaaenoe «UucaAod, 
us Hepasencmea |f (x) — F (x,&)| =O(9,(E)) caedyem Ona ecex x 
I< A<Ku/n npu wemnom n nepasencmeo | Ak f (x)| =O(h") usu paero- 
Hoe = YCAOBUe [“Y)(x) € Lip 1, a npu wnewemHom n nepasencmeo 
tT (x)|=O(A") uau pasrocuaonoe ycaogue fF"? (x) ELip1 wau ewe oduo: 


p Ant F (x) 


LOCUAGHOe YCAOBUE \ eg eet =O(1) (paeHomepHo omnocumenoHo x 
€ 


= 


0), 30eco Ai f (x) = Dd) (— 1) ck} Ix + (2 — 2k) Al. 

k=0 
ABHOCHJIbHOCTb YyCJIOBHH ycTaHoBsieHa SamaHcKuM (7). 
CJIOBHAM T1OCJIEHeEH TeOPeMbl YOBJIETBOPAIOT, HalpHMep, MeTOJbI CyM-- 
opanua Adena (A,n), AA KOTOpbIX Yz (€) =e*"® (R=0,1,2,...); mpu 
cupoBaHHom k wu &€->0 umeem | — xz (E) ~ RE. 
|CopaBeliMBa TakxKe CJleyrolad Teopema, Olipeevisiollad KIacc Hacbi- 
\HA JVId MeTOa cyMMupoBaHuA AOemai—I]yaccona, MwA KOTOpOrO, Kak. 
RCTHO, Ye (r) =r* (k= 0,1,2,...); mpu dukcupoBaHHom k u r—>1 umeem 
te (1) ~ k(r — 1). 
ir eopema 4. Kaacc nacoluenun Ora memoda cymmupoeanua Abean — 


uCCOHA — amo mHODCecmeO GbynKyUuu f(x), UMeIolUX ConpAIeHHYIO PYHK- 
E(x), yooenemeopsuoiyro ycaoeuio JIunuuya nopsdKa 1; m. e. OAA moeo 
ot | f (x) — F (x,£)| = O(1—r), neobxodumo u Oocmamouno, umobs f (x) 
jaa f (x)€Lip 1. 


Heo6xoqumocTh culeqyeT M3 TeopeMbl 3, MOCTATOUHOCTb OKa3bIBaeTCH. 


iBenopycckuit rocyapcTBeHHbIM yHABepcHTeT Tlocrymu.i0 
um. B. VW. Jlenuna 28 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1 J, Favard, Bull. sci. mathém., 61, 209 (1937). 2M. Zamansky, Ann. Sci, 
e Norm. Sup. (3), 66, 19 (1949); 67, 161 (1950). G. Alexits, Acta math. Hung., 3, 
1952). 4P. L. Butzer, C. R., 243, Ne 20, 1473 (1956). 
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Jloxaagm Akayemun nayx CCCP | 
1959. Tom 126, Ne 6 j 


MW. C. XAPA 


HECKOJIbKO TIPAHBJIMDKEHHbIX ®OPMYJI B TEOPHK 
KOH®OPMHbIX OTOBPA)KEHHH 


(I1pedcmasaeno axademuxom C. JI. Co6onesoim 12 III 1959) 


I. Koucbopmuoe oTo6paxkeHve BHYTPeHHOCTH eMHHYHOTO Kpyra IIJIOCKOC) 
2Z Ha BHYTPCHHOCTb HpPOH3BOJIbHOrO 3aMKHYTOFO MHOPOYTOJIbHUKa I1WIOCKOC# 
C ocyulecTBseTCd, KaK W3BeCTHO, pH moMoulM HHTerpasa Kpucroddeas | 
Ulpapua f 


n 


z=\ Fac =\ TT C— Gaye a, | 


k=1 


rye %,—BHYTPeHHHe yYJIbI MHOTOYyroJIbHuKa; Cy = ek —TOUKM eHHMYHI 
OKPY2KHOCTH, COOTBETCTBYIOUeH BePLIMHAM MHOPOYrOJIbHuKa; ~p— Tak Hash 
Baemble roctosHHble Kpuctoddena — Wsapua. Murerpaa (1) 41a Muoroyro.} 
-HMKa, MMeloillero mm ocel CHMMeTpHH, IIpHHuMaeT BH 


z=\ TT (tm — etme) (Gm em imee) te ah, 
k=1 


rhe ON 91 <M eo <.-. <n Qu/m. 
Jia HeEKOTOPHIX MHOMKeCTB KOHEUHbIX MU 3HAUHTeJIbHO OTJMUAIOWUXCA ‘ 
KPyra MHOPOYFOJIbHHKOB OKa3bIBaeTCA BO3MOXKHbIM YCTAHOBHTb NpHOJIM2KeHH 
(bopMyJIbl B KOHEUHOM BHJe, Aaloulve ABHOe aHaJ) 

5 8 2 THYeCKOe BbIpaxKeHHe JVIMH CTOPOH MHOTOYTOMbHHK) 
yepe3 mocTtosHHble Kpucroddena — UBapua, xko1 


pble, B CBOIO OUepeyb, JIeErKO BbIpaKaloTCA uef 

; u OTHOWCHHA JJIMH CTOPOH MHOTPOYroJIbHHKOB. MbI nf 
BeleM (pPOpMyvIbl JIA .TpeX MHOKECTB MHOFOYTOd| 
HHKOB. 
1. Ilyctb BeputuHam A, Ag, Ag. A, (Ha Bcex fy 
CYHKaX TOUKH OOosHayeHbI WucbpaMu, a B TeKcTe uepe3s Ay, re v— HOM| 
TOUKH) MHOXeCTBa IIPAMOYFOJIbHMKOB (pvc. 1) COOTBeTCTByIOT MOCTOAHH) 
— 9; 9; t—o; t+. IIpn Ay, A3:A,A,=hS1 umeem mpH6sMKeHH} 
(opMy JIbI | 


Puen 


T 4 | 
A,A, = > ’ AAs —— In @’ ® = 4e—mh/2. i 

2. Tlyctb Touxam Ay, Ap,...,A, MHO%KecTBA MHOTOYrOMbHUKOB (Puc. | 
COOTBETCTBYIOT TOCTOAHHbIE: — 7/2; — 2; — 3; — a} 95} 63 $23 @/ 
UYepes A, o6osHayeHa Touka, cooTBeTcTByloujad TouKe C= 1, a uepes A) 
iuMpvHa noJiocel. [Ipamaa A,Ag ABsIAeTCH OCbIO CHMMeTpHH. 

Tlonoxum t/2—9,=c; r/2—9,=6, x/2—Q,=a; 7/2—o, =U) 
t/2—o,=b,; r/2—, = cy; umeem 


h=, AAs = fi(a,6)=Fin2 — 5 (4) lareetg / (2) 1 
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AAs = fa(a,0,0) =F (2) —11n 8, 
A3A, = rnd i AA; cee Vi 


AsAg = [2 (a1, d1, cy); A.A, = amu (By ~_ 
il 


id A.A; = AeA,; A344, = A;Ag umeem MHO2KECTBO ABYTABPOBbIX Tpoduveh 
BYXOCHOM CuMMeTpHel. 

3. Ilycrb BepuiMHaM Aj, A2,...,Ag MHOxKeCTBa MHOTOyroubHUKOB (puc. 3) 

TBETCTBYIOT MOCTOAHHbIC Ee 2s = P23 —- 3; — $s} 953 63 G3 0 /2Q. 


if 
| Puce. 2 Puc. 3 


| D9, = 6; w/2— =a, 7/2—G, =H; 7/2—Ge=b; c/2—, =cy 
e€eM 


h=5; A,Aa = [1 (a, 6) = ae en 


ae 
AAs = [2 (a, 0, ¢) = err — >; 
A,A3 = > vi ee 1; AA, = fi (G1, O41); 


T aa ae 
ApAg = faldusb1,6,); 404 = FV 21. 


u A.A; = A,A,; A3sA, = AsAg HMCCM MHOXKECTBO IIBEJWIEPOB C aKCHaJIbHOH 
aan) 6 5 


j2- A, WM BemuunvHa A uMeloT TpexHHH cmbica. OdOo3sHauaa t/2—%=C 


IMMeTpHeH. ‘ 

Tak Kak JJIMHbI CTOPOH MHOPOyrOJIbHHKOB BbIPaxKaloTCA WHTerpavamu 
ek 

ila \ (Ff (0)| | do|, To Bemwog Bcex TIpMBeeHHbIX Bbllve (opMy.I CBOANTCHA 
Ye—1 


IIpHOM2KeHHOMY BbIUHCJICHHIO JTHX MHTerpaJiOB IpH MepeMeHHbIX mpesesmax 
irerpupoBanusa. Msi orpaHvuvMca BbIBOAOM (POpMYI TOJIbKO JJIt MHOMKeCTBA 
JAMOYIOJIBHHKOB. Hmeem 


AyAy = 2\|F © [1a] = 


0 


s \ [sin (p—#)sin(@ + OP “e— 2) (@ + YI"@—H (e+ Ol) “dt = 


=| Rit, 9) (e—2) (9+ "dt = 1; 


ANU 


Tt /2 1 Te /2 ; he 

Asay =2\ [FQ |==2) +2 \=h+hs 

1c?) 7) P1 ; 

Gi | 


I, =\ [sin@¢@—9) sin +) “1 — PE + "EOE + OT Vat = 


@ 


G1 


=| Rb elt—e +e “at; 


1/2 : pet it /2 dt 
is a8 sin © 2 em at 
ot \ [1 (se | sint \ Rs (¢, 9) sin f° 
Gi Gi 


OHa, OCTaBasch MaJioll, BO MHOrO pa3 MpeBocxoyusa mocrosHHy!o 9. IIp| 

iy 
TaKOM BblGope BesJIMIMHbI —, PyHKUHU R, (t,o), Re(t,o) u R3(t,¢) B COOTBE1} 
CTBYIONLMX IpOMexKYTKaX HWHTerpHpoBaHHA OyAyT BecbMa MaJlIO OTJHUATbC, 


OT CJMHHUbI HW, CyIeEMOBATeJIbHO, MOLryT ObITb PasJIO2KEHBI B ObICTPO CXOJ.AUL HEC! 


x eo se 
ae = 1+ 13 + igo +--+» PasmoxKenne PyHKIH | 


R,(t,¢) B pA NO CTeNeHAM MaJIbIX BeJIMYHH HaXOJHUM NyYTeM NepeMHOXKeHH| 


patel. Mcxoqa us paga 


i—o V i+¢ | 
pxAWOB IA Ves u ame a AnvaOrHuHO HaXxOWHMTCA pasro™a 


l 


Hue B px cyHKun Rk, (t,¢). DyHkuna R(t, ~) pasmaraeTca B pA NO a 
ing 2 I 
NleHAM i) . YjlepxKaB B YKa3aHHbIX pAJlaX NO HECKOJIbKO YJICHOB, BBIIOJ| 


uTO HHTerpal J; pasiaraeTcA B CTeNeHHOM pA, NO cTeneHAm ¢?, a MHTerpa'} 
I, B pA lO cTeneHAM ¢? c KOSPUIHeHTaMH, 3aBHCAULUMH OT In-- Vimeet) 


1 14 | 

AA, = i= y[l+4¢+ ra? +---|; (3 

Foe ali on ee : 

AA, = fy = In +(gins 5) e+ (ig3 nS sa) Pe (4! 

O6patuB pay (3), HaxoquM : 
2 

x — A,As: A,A, = ae In = . one — ot — Seta (5 


YaepxaB B MpaBolk yacTH paBencTBa (5) TOMbKO TepBoe cmaraemoe, Up | 
XOMMM K IIpHOWKEHHOH dopmyje p= 4e-"2, creneHb TOUHOCTH KOTOpO 
OWeHHM CyleLyoulMM OOpasom. Mcxoys u3 3aqaHHoro h, HaxOHuM NpHOmmKeH 
Hoe 3HaveHHe @ 10 dopmysie g = 4e—"2; nycTh h = QO) —TouHoe 3Haue 
HM€ OTHOMICHHA CTOPOH IIPAMOYTONbHMKa, COOTBeTCTBYIOUee HalieHHOMy @ 
a h (h) —BbIuHCIeHHOe C OCTaTOUHO GOoOMbUIOM TOUHOCTHIO TIpUOmMKEHHO 
3HayeHhe BeHYHHBI A = ) (A). Jipeactapuenne O CTeEMeHH TOUHOCTH. (opmyuit 
ee am MaeT Bemmunna |h (A) —A|:K= y= H(A). Bepa upm Compu 
a Ba Kanec Tee h (A) CyMMy TlepBbIX JByX CJlaraembIx psaya (5), HaxOuM H(A) = 
= Pe ae Yncea 4(1) = 0,04; (2) =0,0008; (5) = 2,6-10°8;. 4,(10) = 


? 
= 1,9-10°%° cpuzerTemperByloT, C OLHOH cTOpoHLI, O GbICTpoM pocTe cTeneHt 
TOUHOCTH (POpMyJIbI = 4e-7%/2 pu pocTe h, ac Apyrou cTropousl, o npume 
HHUMOCTH STO POpMYJIbI MpakTMYecKH [WIA BCex h> L. Ilpu noyeuete unc 
7 (1) = 0,04 Obi UclOuIb3oBaHbI TPH YeHa papa (5). 
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Il. Ilycrb 3aqanHomy ) coorBeTcTByt!0T ¢, KOTOPOe HeWSBeCTHO, HM BeJIMUMHA 
TakKKE HEWSBECTHAA, Taka, UTO paBeHCTBO 7 = ceuns "2 sipaeTCH TOU- 
. Ilocrpoum yqHcula he oe ..., he TaKHe, 4TO Geese Tipu k>o. [louo- 
ese: = = ae + Ahp, Pye Moves = Ris he COOTBETCTBYeT Op = = - A eth pe, 
Ja he MOrYT TpHOW2KeHHO BbIYMCJIATECA pH MOMollM paga (5). MoxnHo 
[araTb Ag =}. 


Iipumep 1. [lycrp } = 1. Hmeem iy = 0,96; 4, = 1,0046, 4. = 1,0000. 
|\IIpumep 2. Ilycts } = 2. Hmeem dy = 1,998408; 4, = 1,999984. 
| UI. Mnoxecrso npAMoyrouJbHHKOB, COOTBETCTBYIOUIMX MHO*KeCTBY 3Haue- 
1p W3 uHTeppala O<o< 7/4, Oyem paccMaTpuBaTb Kak OJMH Mpamo- 
DIbHAK TepeMeHHOH WJIMHbI MW MpocyetuM B OOMMX YepTax~ XapakTep 
WHeEHHA (ecopMalMu) 2TOTO NpAMOYrOJIbHUKa pM YMeHbINeHHH TOCTOSAH- 
| B cuuly CHMMeTpHH OcTaTOUHO MpocuequTb esopmaluio mpaBor 
oBpuHE! AyA,A,A, (puc. 1). Myctb rpanuynHaa rouxa A mpsAmMoyroubHuKa 
h puc. 1 rouka A He Noka3aHa) ABIaeTcH O6pa3som TouKu B(e¥) equHny- 
M OKpyXXHOCTH, rie )— *buKCHpOBaHHaA JOCTaTOUHO MaJlad NOJOKUTebHAaA 
wuuHa. [lycTb nocTOAHHaA 9, MOHOTOHHO YMeHbIUaACb, MpoOxoNT uepe3 
pyenve >. Touxka A npu 9 > > Haxogurca Mexyy TouKamu A, u Az, UpH 
+= > copllayaeT c ToUKOH Ay, upH p< HaxOMMTCH Mexy TouKamMH A, xu 
Paccrosune 1 touxu A oT upsamoi A;Ag upu > BospactTaeT, Ipu 
‘= focTuraeT MakcHMyMa, KOTOpbId npvOM2KeHHO paBeH Imax = e In ime 


iipu p< yObwaeT uv OnICTpO cTpemMuTCH kK ee ae ima, 
IK Kak ae db > wmMeeM WpHO1M2%KeHHOe paBeHcTBo / = — a In ctg es 3(% ae 


. 
ain = = = in ctg + ? . Jat Masbix -— MOXKHO MOMOKUTS Lmin = ging: Bewmu- 
Ha ieee lmin KaK Obl XapakTepH3yeT aOcouIOTHOe cxKaTHe, a BeJIMYHHA 
In 2 
hax — lmin):: AyAe = <= 0,22 — oTHOCuTeJIbHOe CKATHE MPAMOYrOJIbHUKA. 


barat } = 2),, lint AyAe =>g 1 — ey =P, HAXOMUM tr = Qe —(), 


t— min): AyA2 = : (4) : 5 = © gems = w:(u)-» lak. KaKe ¥-(1)==.0;,086., 70 
yloBue ih Ba somaya OCHOBaHa CIpaBeWIMBOCTh MpH6sM2KeHHOH cop- 


2 1 
fbr l= : ng + +(2 ) ,» @ CJIEOBAaTebHO, HW CPOpMYvbI w (u) = —e~?™, 


2KHO Ate BbIMOJIHCHHBIM pH w > 1. BewmunHa OTHOCHTeJbHOrO CxKATHA 
Mea vrakKe anena © (1a 5,9:10%. © (2) =51,1-10°% o(o) = 72510 


HJIETeIbCTBYIOT O TOM, YTO HavOouee CHJbHOl ecbopMaluu MopzBepraetcs 
lb y3kaH o0ca TpAMOYrOJIbHHKa, HeMOCpeCTBeHHO MpHJieraiollad K 
pone A,A,, a necbopMaluamu nosoc, HaxomsuMxcA OT CTopoHb! A\A, Ha 
ICCTOAHHH p > |, HPaKTHYCCKH MOKHO mpeHeOpeub. [lupuuy mosocnl, KOTO- 
A MloBepraerca 3aMeTHOH fePopMallHH, MOXKHO CYMTaTb paBHOH eMHULe. 


XapbKOBCKHH NOMHTeXHHYeCKHH MHCTUTYT Tloctynus0 
um. B. VW. Jlenuna 9 ITI 1959 
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JloxxnangpAkagemun nayrCCCP 
1956. Tom 126, N26 


H. H. ®EJIbAMAH 


O MEPE TPAHCILEHAEHTHOCTH 4NCJIA = WH JIOFAPH®MOB 7 
AJIFEBPAMYUECKHX 4HCEJ ie 


(IIpedcmaeaeno axademuxom IT. C. Aanekcaxdpossim 16 III 1959) 


Mepot tpanciensenTHocTu uncwia © HasbIBaloT (PyHKILHIO 
® (H,n, 0) = min Jao4-ao+ ... + a,67); 


|apl<H 


ap — UWeuJlble PallWOHaJIbHbIe YHCJA; a* ok a’ aig it 5.0 PIO 0. | 

Ecam €—TpancilenmeHTHoe uucno, TO P(H,n,C) Bcerga Oombme Hy 
B To xe BpeMA Mepa TpaHCHeHAeHTHOCTH OMKHA MOCTAaTOUHO OpICTpO yor, 
BaTb BMecTe c poctoM H WIM n, AMeHHO: 


cH" , ecau €—semecTBeHHOe 4HCJO, 


®(H,n, I< a ( 
cH 7 =~, ecm €— KommeKcHoe 4HCcaO. i 


3ylecb C 3aBHCHT JIMWb oT €. | 
Tlosayuaempie oneHku dbyHkuun @(H,n,C) ecrecTBeHHO CpaBHHBaTb C Ht) 
PaBeHCTBOM (2). | 
OleHKe CHH3Y Mepbl TpaHCleHeCHTHOCTM UMCa x HM NOrapHdMoB aure6pal! 
yeCKHX UHCe Obl MOcBAINeH pay padot. Takwe oleHKH Obi Jani 
, 1 2 3 i 

J. J. Mopyayxak-Bouroscxum (1), [lonkenom (*) uw Surenem (°). To3nHet 
Mauep (4) aa Oomee TOUHbIe OLEHKH: OH MOKa3aJl, 4TO 


© (H,n, Ina) >c,(n)H~, 


® (H,n, =) >, (n) H~. 


Siecb n cbuKcupoBaHHoe; Ina — BellecTBeHHad BeTBb JOrapHdbMa MOO*KUTeM 
HOrO pallMOHaJIbHOrO YMCA; MOCTOAHHbIe C;(N) HU C> 1 He 3aBucaT oT Hf. | 
ABTOp HacTOsIleH CTaTbH NOMyuN HepaBeHcTBa 


@D (A, tite In a) S emit? In (n+-1)(1-+n In n + In A) In (24-7 Inn + In A) ‘ 
Oi snes) > evven A+ a inn + In A) In nalnn+ In H) (« 


rye Y; 3aBMCHT JIMUIb OT asreOpavueckoro uuCa a M BbIGOpa BeTBU JorapucM:! 
a Y,— adcomoTHad mocrosnuasa (5°). Smecb n u H moryT M3MeHATBCA Hes 
BHCHMO [pyr OT jpyra. 

Maaep (‘,*) yrounwut HepaBencTBa (3) HM pacnpocrpaHuu HX Ha MorapucbM 
JOOBIX asIreOpanyeckux unced. TlowyyeHHble MM OIeHKH COOTBETCTBYIOT Ht 
paBeHcTBaM 


® (H,n, Ina) >H-*", 
D(H wines Hom pene, Gee: (! 


(Masep (opmymMpyeT CBOM pe3yAbTATHI B HECKOJbKO HHO dope.) 
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WeHKH (5) TOuHee oneHoK (4), ecmw InInHSn. Jina n, pacryuux 
pee, uem InInH, ouenxu (4) TouHee. 
COBeEpIICHCTBOBaHHe MeTOJa, C MOMOLM{bIO KOTOPOrO OBI MOJIyYeHbI He- 


lL 
‘icTBa (4) *, nosBouseT qua n<YVInH nonysutTs HepaBenctBa 


O(H, i, ina) SH em, 
Onn See, (6) 


Y — aOcOmOTHAaA MOCTOAHHAA, a Yo 3aBHCHT JMUIb OT Ina. 

clepaBeHcTBa (6) 3HauHTeIbHO OulMxKe K eCTeECTBEHHOW rpaHuie (2), vem 
BeHCTBa (5). OueBuqHO, CyLecTByIOT TakHe MOCTOAHHbIE Ny UH Nz (Ina), 
WA n> ny, (COOTBETCTBEHHO. f > Ny) HepaBeHcTBa (6) OyfyT TouHee 
BeHCTB (5). 

IeHKH Mepbl TPaHCIeHJeCHTHOCTH UHCJIa TeCHO CBA3aHbI C OLeHKaMH 
OCTH MeXK]y STHM YMCJIOM HU aJIreOpanyeckuMu uncuaMH. Jia ucla © 
rapHpMoB aJireOpawyeckuxX 4HCe CIpaBeJIMBbI HepaBeHCTBa 


| — é| Ss e—Ystt In (n+2) Inf | (7) 
| In —E| > eye In? (ote) In H, 
Ci aes 
ib n< Vin AH; y3— aOcomoTHad NOCTOAHHAad; Y, 3aBUCHT JIMWb OT Ing, 
}— aslreOpauyeckoe uHcsIO cTemeHH n u BbIcOoTE! 47: Jlo cux nop uA pa3- 
ei |x—€| u |Ina—&| Opimu usBecTHbI OlleHKM TuNa (4) H (5). 
CooTpeTcrByrolllee YJiyulieHHe NOslyuaeTcA WM JIA OWeHKH CHH3Y CYMMbl 


| hte Ey [Sb Sb nag — Eel, 


Oy,.+-,%%, &,...,&,— aumreOpanueckne 4HCJa. 


|MockoscKuii reomoro-pasBeJOUHbI MHCTHTYT Tlocrymuuo: 
um. C. Opmkonukus3e 13 III 1959 


| 
| LUTHUPOBAHHAA JIMTEPATYPA 


| 

mi. 1. Mopayxah-B,o170,3.cxK wii, C.R.,.176,724,(1923).. 2? J.Pop ken, 
E Zs., 29, 542 (1929). ®C.L. Siegel, Abh. Preuss. Akad. Wiss., Ne 1 (1929). 
. Mahler, J. reine-u. angew. Math., 166, 118 (1932). ®°H. UW. DenbaAmMan, 
, 66, 565 (1949). ® H.W. ®eanbAMan, V3s. AH CCCP, cep. matem., 15, Ne 1, 
1939). 7K. Mahler, Phil. Trans. Roy. Soc. London, A, 245, Ne 898, 371 (1953). 
. Mahler, Proc. Koninkl. Nederl. Akad. Wetensch., A, 56, Ne 1,30 (1953). 
.O. Peapdoua, Tpancuenjentubie u amreOpawueckne uncia, Mi——ollepme loo ee 


* Hepapeuctsa (4) OblmH BbIBeLeHb! ONarosapA MCMONb3OBaHHIO B MepByloO Oueperb. 
ectHoro metoga A. O. Tenbdouga (°), C MOMOMIbIO KOTOPorO OH peLIM CeAbMy!o Npo~ 
My [ub€epta. : 
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Jloknagn Akagemun nayk CCCP 
1959. Tom 126, Ne 6 


H. H. KOUHHA 


OB OCOBEHHOCTAX BBJIM3H WEHTPA B3PbIBA 
UO BOSHHKHOBEHHHN ABYX YAPHbIX BOJIH 


(ITpedcmaeaeno axademuxom JI. H. Cedoeum 6 III 1959) 


3ajlaua 0 CHJIbHOM TOUCUHOM B3pbiBe B HeaJIbHOH CxKUMAaeMOH Cpeye paccmé 
puBanacb H. H. Kounnor u H. C. MesbuHuKosoki(?), a Takxe IO. JI. SA kuMoBil 
(3); JBWXKEHHA MpeAMosaralucb ABTOMOJeJIbHBIMH. I IpeyqcTaBsimeT HHTepec MCCA 
JOBaHHe cpey, C ypaBHEHHAMH COCTOAHHA, OJIM3KHMH K YpaBHeHHAM COCTOSAHE| 
COOTBETCTBYIOULHM ABTOMOJEIbHbIM JIBHKeHHAM. IIpH TaKoM mpexnosox*Ken 
B HAaCTOAILeH CTaTbe paccMoTpeHa 3aJa4ya O TOYeCUHOM B3PbIBe B CxKMMaeM| 
cpeye (B JIMHeapH3HpOBaHHOHM MOCTaHOBKe). } 

BuyTpeHHIol0 9HEPrHio Cpefbl BCera MOXKHO MpeACTaBUTb B Bue 


© (P,P) = PoE (R, P)/ >) + const; 
E(R, P) = Pp(R) + A(R, P) (R= p/ 0, P =p/ Po), 
rae ¢ 4 A—ripon3BOuIbHBIe CyHKUHH CBOHX apryMCHTOB; Py) — KOHCTAa q 


Pa3MePHOCTH aBJICHHA WH Py — KOHCTAHTA pa3MepHOCTH IIOTHOCTH. 
Tak Kak 


lap = 


_ de + pd(1/>p) 
dS Sg tr aE 


€CTb NOJIHBIH Audppepenwuas, upu saganHom E(R,P) Temneparypa T yy 
JI€TBOPAeCT JIMHEHHOMY YpaBHEHHIO B YaCTHbIX MPpOH3BOAHBIX (1) 
AT [ y9 OE 9 OT OE 
T+55(R5p— PJ RES = 0. 

Bo3bMeM B KayecTBe Oe3pa3MepHbIX TepeMeHHbIX 
h==r/Tz, ° 9=ai/c*.(c = dr,/dt), fi=vfe,g = p/p, h= pipe 
Mugekcom 2 OTMeyeHbI BeJIHYHHBI 3a (ppoHTOM yyapHoH Bonne, | —ner 
(PpOHTOM; @,— CKOPOCTb 3BYKa B HeBO3MYLeEHHO cpere. 1 


Yuurpipas (2), (1) Hw ycnoBua Ha ponte yapHOH BOJIHbI, 3alHIleM) 
MepeMeHHbIX (4) ypaBHeHHA OHOMepHHOrO HeycTaHOBMBIeroca BHOKER| 


Cpe jbl: 
SSS Of orn da | iguenteon 
(f aya 0g sala | tee ee 
Gea Aye. EO t Rs) eae Of a test) ie 
g OR Rog Sog “ds “soe is ce 


0, 
dh , @ d , | 
Pali— a+ aq (Pal) Ze + [Ralf —N 5 + 52 (Reg) 2] [—®) p 4 | 


GEIR» 8) (oem +B] 0 


rie o6o3HayeHo 
S = In(p,/ Ei ie hoe Bie PQ} / Pos 
, ak. 
x (R) = exp\ reece / @(R), Py=P, + =8(1—-B), 
= 4 4 , | 
Pala + #(R)| + 4 (Ri, Pa) — Pola + @(Rs)]—A (Re, Pa) = 2 [(RE 
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NOHad SHepruA B3pHlBa; v = |, 2, 3 cooTBeETCTBeHHO JWIA CyYaA MVIOCKON, 
[MHpHyeckoh u cibepHueckoH CHMMeTpUH. 

Pelllenue 3aauH O TOYCYHOM B3pbIBe B CKUMaeMOM Cpeme CBOMUTCA K 
(erpHpOBaHHio HeJIMHeEHHOM CHCTeMbI ypaBHeHHH B YaCTHBIX MPOH3BOJHbIX 
C FpaHHUHbIMH yCJIOBHAMM Ha (PpOHTe yAapHOH BOWHHI, rye A = 1: 


P,q)=1—Ri/R(q), g(l.g) =A, 9) =1 (7) 


‘je H€KOTOPbIMH HavaJIbHbIMH HM TpaHHyHbIMH ycOBuamMu. DyHKunn T u 
HAXOMATCH COOTBETCTBEHHO H3 ypaBHeHu (3) u (2). 

| na aBTOMOyeJIbHOCTH JIBHAKCHHA MocTaTouHO, uToOOn! dyHKuuA E(R, P) 
baa Buy (?,*). 


-E(R, P) = Pe(R). | (8) 
B npeynovoxKenun, UTO B BbIpaxkenun (1) dyHkuna A(R, P) Mana mo cpas- 
huro c Po(R), ucnonb3ya (2) u (3), Haliqem coemzyrollve BbIpaxkeHHA MA 
tiepaTypbl H SHTponuH cpeynl (P— npousBoNbHad cbyHKUMA cBoero apry- 
Ta): 


dR 
dR exe(—| ge s dA (R, W) | 
‘ = exp glee (?) lf R® (R) ap ORL oth) 


+0) lexp (—| pcm) ae AR} S= 50+ Blam leet 
+ex(—\ peer) an ARI} $= Pe Rex |—\ zap} 


| Acuo, uro ecmu A(R, >) = 0, atv PopMyvibI OnpexemoT TepMoAMHaMMyecKHe 
AKIMU JIA aBTOMOJebHOrO pBuKeHUA (1,”). 

OcraHopumca Tellepb Ha vacTHOM cutyyae A(R, P) = P™A)(R) (O0<m< 1). 
iHeapusupya ycnoBua (6) Ha yapHOH BosHe, NOyYMM 3aBMCMMOCTb PyHK- 
Py uw Rz OT @: 


Ry = Rea + &q", Pr =— (n+ Og") + Pi (1 = 1— m); (10) 
| INaies = Pee 4 Ryt\* 
Ri = 75 3Roq (Rea) f n= BRi(I a ; C= B(z| g. 


KOHCTAHTA.) | 
‘Bygem cuutats, uro dyuKuun s(q), f(A, 9), EQ gq) MU A(A, Gg) MOxKHO 
eICTaBHTb B Bue 


s(q)= tInAg +g tens FOMD=fM+ PHO +--+ (1) 
gts d= eo) tq (N+.5 20, Q)=ho) Fa mO)+. «4 


2 et ay. 
(40 = (ra % p02 ; 


E,/E, rye E—xKouctauta, Bxofsillad B ABTOMOJ@JIbHbIM 3aKOH JB Ke- 
A ylapHol Boubl; A — HeMsBeCTHasd NOKa KOHCTAHTAa, fo(\), Zo(A) HW hyp (A)— 
HKIMM, Jalouyve pelieHue aBTOMOJeMbHOH sazaun (q = 0), mpeaqnosaraemoe 
€CTHBIM. 

Tlonpsyacb cbopmyviamu (10) u (11), mmHeapusupyem cucTeMy (9). HosyuumM 
HeHHYIO CHCTeMY OObIKHOBeCHHEIX [uppepeHUMaJIbHbIX yPaBHCHUH MIA (pyHK- 


H fi (A), 21 (A) u hy (A): r 
in ; bie tgs, 
Ey Det deca cps genes rap rg, Tete 


— , A 
peg he hes =0, 


4 g = 0 copmysmi (10) onucbiBalor aBTOMOeIbHOe [BMxKeHHe; & — HeKOTO- 


| 
| 


(12) 
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4 

(fo—) Bs + Bolt [fo + LRP 4 onl + [go + Eh + vane = . 
(fo — 8) [, — Roa RY gg] + [to — Rew Mofo] fae 

+ [v(n— 1) — Roa 229 6 (fp —2) fn — Og + [0 (A+ G) +4] in | 


: b™ IRM AM, (fo— A) 5 

— A(fo—V) to = AQ. + a {mo (Ro) 2p cs 
é AAR (Kole) } iis \ j 

( = { Roa x2 ae (To “<o d) Lo as Vi Rea x (Ro) ye ? ; 


| 
Ry = Rea Zo, O = Gy og. 6=%7/ Rea; Ga) eae | 


B cuay (7) u (10) —(12) rpanwunpie yclopua Ha yapHow BouHE np 


BUI 


fo(1) =1—R,/Raa, £o(1) =A) (1) = I, 
fi (1) = @Ry/ Rea, a (Y =i, (1) ss 0: 


IIpn A(R, P)=Oun=1~ ypasunenua (12) c ycnopuamu (13) qaroT D. 
ICHHE JIMHe€apH3MpOBAHHOM 3aa4 O TOYeYHOM BSPbIBe JWIsl CpeAbl C BHYTpe | 
Heli 3HeprueH (8) JIA TeX MOM€HTOB BPeCMeHH, JIA KOTOPbIX y2xKe HeJb/ 
lipeHeOperaTb JaBJIeHHeM B HeBOSMYILeHHOH cpene. AHaorMuHO TOMY, K'| 
CleaHo [WIA sTOrO Cculyyad B CTaTbe (°), NPpOMSBOAHTCA OWeHKa MOMeHT) 
BpeMeHH, JO KOTOPbIX MOXKHO MOb30BaTbCH: 1) AaBTOMOJeJIbHbIMM PelieHHAM| 
MCXOMA 3 JIMHeapH3MpOBaHHBIX YCJIOBHH Ha yJapHoH Bovine, uM 2) smMHeap| 
3HPpOBaHHbIMH PeClICHHAMH, HCXOAA U3 TOUMBIX yCJIOBHH Ha yapHOH BOWIE} 
Cnyyah A(R, P)=0 un=1 Aaa upeambHoro rasa Obll paccMoTpeH B ff 
Gotax (57) (TOUeUHEIT B3PLIB B MeaJIbHOM ase C yYeTOM MpOTHBOaBJIeHHS)| 
re UCHOMb30BaIMCh WIA STOFO C/lyyad ypaBHeHHA, aHasloruyuHbIe (5) u (1) 

PaccMOTpHM B kKaueCcTBe MpHMepa cpefy, cabo oTMMYAaIONLyIOCA OT MJ 
aJIbHOrO rasa C NOKasaTeyieM afMadaTH! Y = 7. ABTOMOJebHaA 3ayjaya Mel} 
MpoctToe ToyHoe peleHue (1). Tlepexogqa or NepeMeHHBIX A, g K TepeMeHHE| 
A, t M BBOJA, Kak 9TO CyesaHo M. JI. JIlugospim (8), dynkuun F, G, H, Til 
qTO | 


(1) 


= (e/EY rt, = (PoE po "yn, (1| 

uv i 1 2 1 s 1 12 | 

v= Mo PF, p= */sp'Bmrt-"G, p= aaa Msp3t—"/> H, 

BuwuM, ur0 F —~G=H=1 ecrb pemenne aBTomosesbHol 3amauu. Honan} 


PAGS T) aol Pat ay (ih), Gis a) == lise we (A), Oi t) =1+ch(A), (i) 


NOJyYYHM TOUHOe pellleHve cucTempl (12) B Bue 


Y 3 3 if 
F(A) =— 3d Fi(A) AM; g (A) = Dade (A) A*; AA) = >) oid: (A) AM 
t=, sil ae | 
; 2 3 —(12n +417 : 
ky =4n; wy, =1; 1 = E53 paeee hee an 
(Ij 
ae talk, 24 + Tk, i 
UO ie et] Aoi ae Fe peer a ie) | 
iD 


By 
3Do 


J:(A) = G+ (219 ATID (MV AN (i 1,288): 


ee > 


1218 


Oy 3 = o9 3 + og 
Doe repel rne| * (16) 
6, T+ogz 7+o3 
@ (A) = 24 (25)"Ry ATR AAG(4/sRiA)-+ 7A (4/sRi A); 
IIpOH3BOUIbHbIC KOHcTaHTb!; D2; — MHHOpbI JeTepMuHaHTa D,. B crate (7) 


eHo pemenuve (16) ana cayyan n=1, A(P, R)=0. 
yeth Jat OQR<K4RiA,/3 Ay(R)=CR-™, Torna nia OSAKA, 


A) = 0 wim, B cuy (16), J;(A)=C;=J;(A,). aa storo uurepsBaa 
wenuii A, a sHauuT M Avid 3HaveHnit A, OnusKux kK HyJilo, petienue (16) 
flawaeT c pemienvem (4), HagenHpim M, JI. JIugospim (*), paccmaTpuBas- 
M Apyryto 3sanauy. BeseqctBue sToro kK pemeHuio (14), paccmoTpeHHomy 
Mau sHayenua A = 0, NouJHOCTbIO NpuMeHHMo mpefviaraemoe M. JI. JIu- 
HIM (°) KayeCTBeHHOe UCC/IeMOBaHHe CHCTeMbI OObIKHOBeHHEIX AuddepeniH- 
(IbIX ypaBHeHMH ANA PyHKUMH F (*),«G (x) mol ()jorge % = tA"; mpi 
i C; = 0, C,, C, u A ompenesmorca ju3 dopmym (16) wu ycnoBHa Ha 
|DHOH BouIHe. 

JletambHoe KavecTBeHHOe UCCJIEQOBaHNe OObIKHOBEHHbIX UPepenlMaJIbHbIX 
HeHHH, IpoBeyeHHoe HaMH (WIA 3HayeHHH n B WMama30He O<nN<1, No- 
SIBaeT, UTO B 3aBHMCHMOCTH OT BeJIMUMHbI 1 HW 3Haka Cy, MOmyualoTCA cCuJe- 
pULMe KapTHHbI JBWXKeCHHA 3a (PpOHTOM ylapHOM BOVIHBI: 

1. pu 0<n<0,54545, C,>0 pemlenne npofomKuMo WO WeHTpa CHM- 
\puu (x = oo), Pe MJIOTHOCTh HM CKOPOCTb OOpalllaloTcA B HYJIb, a JaBuJe- 
KOHeuHO. ACHMNTOTHYeCKHe CopMyvIbl HMeIOT BHI 


Pes (SIRT eye cen (Chan Of omer 2) lp h aM Oy sere 2p 
| , 
12. IIpu 0<n <0 24760, C, <0, BOmu3H WeHTpa OOpasyeTcH pacwiMps- 


faACA CO CKOPOCTbIO YaCTHIL MOOcTh, Ha YpaHulle KOTOPOH MaBeHue MU 
ae oOpallaroTcad B HYJIb, NpHueMm x = X) = const, 


F=—4 (3n — ke) /Ra + Ca (x —%); G= Cs (x —X))*, H= Cex — Xo)'!. 


B. IIpu 0,66978 <n<l, C; <0 pemienue mpoxomKuMo 20 WeHTpa cuM- 
pun (x = oo), rae 
PF = 10+ Cyxhh, G=Cx-%, H Coxe (1, = ky +:20 > 0). 


4. Eco qa O<R<R, A,(R)=0, To mpm 0,54545'<'n<1, Cz >10, 
aKKe upH 0,24760 <n < 0,66978, C,< 0, Hapsqy c yapHo BomHon 
[IpOcTpaHsAtoulelicA MO HeBO3MYLIeHHOH cpefe, BOSHHKaeT BTOpad yapHaa 
Ha, JBYXKyUlasca u3 WeHTpa CHMMeTpHM MefeHHee ;/MepBOH. IIpu Cy >0 
MITOTHYeCKOe TOBe ene pellleHHA TaKOBO, Kak B Cilyyae 1, npu C, < 0 


| B cayuae Dis 


B 3akmoueHHe BbIpaxkaio GOmarogapHocts JI. VW. CegoBy 3a pykOBOACTBO 
otoH u M. JI. JIlugosy 3a oOcyxeHHe. 


Tloctynu0 


Matematuueckuit uuctutyT um. B. A. CrekmoBa 
| 25 II 1959 


Axkalemuu Hayk CCCP 
UMTMPOBAHHAA JIMTEPATYPA 


1 JJ, UW. Cezos, Merogp noqo6ua HM pasMepHOCTH B M€XaHHKe, MeetObm | > Hagia ive= 
Ha, H.C. Menbuukosa, IIpHKa. MaTeM. H MeX., 29 wai(1958). * 10. JI) ik A= 
iB, Pacnpocrpanenve yapHbIxX BOJIH B HeabHbIX CpefaX C MPOUSBOJIbHBIMH (busHuecKHMH 
ictsamu, J\ucceprauma, M., 1959. *#T.M. Bam-Seaukosuy4, Coop. Ne 4 
5H. C. BypHopa-MeabHUKOBA, Vc- 
Akira Sakurai, 


| 


opaHve 3aqauu o ToueuHom B3pbise, J[ucceptauns, M., 1953. i 
hys. Soc. Japan, 8, Ne 5 (1953); 9, Ne 2 (1954). 7 B. I. KopoOeuHUKOB, 
~Meapuuxkosa, JAH, 116, Ne 2 (1957). 8M. JI. JIugos, JAH, 120, Ne 6 


8). 


sane 8a rugqpomexauuxka, 1949. 


_—— 
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| 
THJLPOME XAH HA 


HW. HW. HOUEBKHHA 


O TIPHBJIVDKEHHOM METOJE HCCJIEROBAHHA MJIOCKHX 
BUXPEBbIX TEYEHHH B MATHUTHOM FHAPOAMHAMUKE 


(ITpedcmaenexo axademuxom JI. A. Apuyumoeuaem 6 III 1959) 


PaccMoTpuM IvIOCKOe yCTaHOBHBLeecad BUXPeBOe JBU2KeHHE UealIbHO Cyl) 
MaeMOH %KHKOCTH, HaXxOAlleHcA B MarHHTHOM Hove, MepleHuKyJIApHON} 
mulocKocTH TeyeHua x, y. Ucceqopanve B3anMOslelicTBHlt MarHHTHBIX M TI) 
POMHHAMMUECKHX ABJICHHH MpOBOAAWeH cpeybl Cc OecKOHeYHOH MpoBoAumocTe 
H oMpefeyieHHe OCHOBHbIX IapaMeTpOB Cpefb] MATeMaTHYeCKH CBOAHTCA K | 
WEHHIO CHCTEMBI HeMHeHHDIX LucpbepeHHaIbHLIX ypaBHeHHif B UAaCTHBIX 
M3BOJIHBIX | 


rot[vH]}=0, divH=0, (vy)v = —-ypto, 


divev=0, p=A(¢)p"—B(d), 


rye H(x, y)—HallpaxeHHocTb MarHMTHOrO Mousa; f(x, y) —o6bemHaa mal 
HOCTb 9JIEKTPOMAPHUTHBIX CHI; (x, y) — PyHkMa ToKa; p(x, y) — nOTHOR 
epee; p(p, >) — MaBnenue; v(p, >) —BexTop ckopocru; A(¢), B(d) —dyi 
WMH, XapaKTepH3yIOlIMe pacpeseseHHe ZSHTPOMMH, MOCTOAHHBIe BAOJIb JME 
TOKa. | 

M3 ypaBHeHHit HepaspEIBHOCTM M ypaBHeHuA MOA HaxOUM MepBbIi i 
terpadl cucrempl (1) q 


f 
\ 
if 
i 


de 
p 


= a($), 


rye a (>) — yHkuua oT SHTpoNMU, MocTosHHaa BOJIb JIMHHH TOK. 
Ec BBecTH Oe3pa3MepHble BeVIMUHHbI 


Vv H 
7VS secu iskjelee amen 


* | 

FRE p” — IWIOTHOCTh B aqMaOaTH4eCKH 3ATOPMOXEHHOM raze, KoTOpylo 6ys| 
CMHTaTb NOCTOAHHOH BO BCeH OOacTH TeyeHuA, a” = (Op/Op)*— cKopoct 3] 
: 

Ka B alMaOaTHYeCKH 3aTOPMOXKeHHOM rage, UH MOkcCTaBUTb (2) B (1),”T0 4 
tTema (1) B Mpoekiuax Ha KOOpAuHaTHEIe ocH X, y TIpuMeT BUA 


Ou_ it Av eg 
Wa, Bee + Owgy~ = — pL + Q_ (OR I, 


BOX dv te 
ae Ox ey Oy a p oy vom Q. (¢) p2 if 


HOMI+ZOL)=0 p= met —B_), QO.) = Sl, 


x 


sucTeMa. (3) paBHOCHJIbHa CHCTeMe OOBIUHEIX THAPORMHAMHYeCKHX ypaBHe- 
Tp HOBOM ypaBHeHuM cocTosHua * 


P(p, $) = Q (})p? + np” — B (4), (4) 


wieH Q (¢) p> — JaBnenuve MarHuTHOro nova; np — Bb) — napnenue raza. 
IpeycraBaM BeKTOp cKOpocTH B BHe 
| V(X, y) = K(x, y) grad 9 (x, y), (5) 


A 3 
Me y) = C —cemelicTBo MOBepxXHOcTel, OPTOrOHaJIbHRIX K JMHUAM TOKa: 


y) — KospulHeHT MponopuuoHabHOCTH. 
PaBHeHHe HepaspbIBHOCTH PaBHOCHJIbHO COOTHOIIeHHAM 


1 ALtpey 
p(xy) dy’ 


Oo Sh 1 ‘op 
h(x, ere rrearne 8 (6) 


0 
Acar 


1 POeKIHA BeEKTOPHOrO ypaBHeHHA JBHXKeCHHA Ha JIMHHM TOKA JlaeT ypaB- 
ne Bepuyiu, WeicTBuTesbHOe B Cyyae HeH39HTPOMMYeCKOrO mMpollecca 
Ib KaKNOH JIMHHUM TOKa. 

O2T . \- (7) 


AccneoBaHve XapaKTepHCTHK CpeMbI B MarHHTHOM Oe CBOAMTCA K HH- 
MpOBaHHto ypaBHeHul (6) mp HamMuNH cooTHOWeHHH (4), (7). 
paBHeHua (6) paBHOCHJIbHEI AuddepeHuvaJIbHOMY COOTHOILEHHIO 


; 4 70 
dz= (d(x, y)dp tidal, (8) 


O (x, y)— yrom Mexy BeKTOpOM CKOpOCTH H OcbIO Ox, z=x + iy. 
BBO],MM HOBbIe HesaBHCHMble TlepemMeHHBe p HW 9; ypaBHeHua (6) B HOBBIX 
PMCHHBIX MOJIyuaeM H3 YyCJIOBHA HHTerpHpyemocrTnH (8): 


| 4 Ide 

Iba let pe al oy ea ! vy) 
|o x 0” 0 (eee dp * 

| dp v dp 

/pannenus (9) felicTBUTeJIbHEI BLOMb IMHHK TOKa. TlonoKuM n= 2 B (4). 
iHEHHE COCTOAHUA MpescTaBuM B BHsLe 


| P(e, 4) =R(Y)P—B(d), RO) =Q) +2. (10) 
Hs (7), (10) onpegeium BesHunHE! 
@.d=4RWO——), 9G =—2RW, GHE=—TESp: 


4p” — IlIOTHOCTD B 3aTOPMOXKCHHOM TIOTOKe (MOCTOAHHaA MHTerpupoBaHHus 


i * 

) = 4K (9) 0°). 
y aria) 1 dv 
Bennuuna = 7 
3MOXKHOCTb HCKaTb ‘pelleHwe ypaBHeHHl (9) BO Bceli OOmacTH TeveHUs 


Tloce nogzcranopku (11) B (9) umeem 


ABJIACTCA HMHBAapHaHTOM OTHOCHTeJIbHO JIMHHK TOKa, yTO fa- 


1 1 
Goes E 2p(p* — p) [op (12a) 
Cee OTP 
Gk Rae Sten ec -¢ om a cL 
Cae ee: |e (126) 
Pl dp * 2(p*—p) 


* Vnnekc B JambHeltuiem OyeM oOMyckaTb. 
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1 

¢ 

OnpelesuM CBA3b Mey \ HW P, MOMYHHMB BbIpawKeHHe B cKoOKax (1! 
YCJIOBHIO 


4 4 
a oat a ( 
2 | 
Viz (13) onpenemum / 
2p* — 8p 
(0) =~ perp py | 
Bsenem dyHkuvio Uanspiruna (7) 

‘ | 
1) Spee eae j 

la ‘ren 
Tludepenunpya (14), ompegeaum dd/dp. Tocne mnopcranosKu } (p| 


d\/do B (15) nonyuum 


4p? (p* =p)" 
K (2) are 15p2 — 20pp* ae 8p*2 4 ( | 


Ypapuenua (12) na ocHopanun (13), (15) npHHumaioT Buy 


oe _ of OP Oy 3 
dp 00’ 00 Sar ere (j 

Bsowum HesaBucuMyio MepemMeHHylo 7(h). Ypapnenua (17) B mepemeHEl 

y 4 O umenwT BUA 
Las [ 2p? (ps 2)- | oy ee aks (A) [6p2 — 9pp* + 4p*?] | au 
Or _{_r’ (A) [6p2— Qpp* + 4p*2] | 08’ 08 2p3 (p* — p)? ill 


(| 


Vs (18) MoxuHo NomyuNTb ypaBHeHve Ama byHKuuH ToKa ¢(r, 9) 
Kr’ (A) [6p? — 9pp* -+ | Oy | [2p3 (p* — p?)]? ry 


s0 a 
et ee ee 


Or ' K{[r" (A) (6p? — 9pp* + 4p*2)]? 002 af 


AxasloruuHoe ypaBHeHue Nouyuaetca Ana cbyHKunn ¢(r, 9). 
Byjem ucKaTb \(r) uw K(r) Tak, uTOOb! MoyuNTb ypaBHeHHe COCTOAE| 
6mu3Koe K 3afaHHOMy (10) u 4rodp (19) npHHano KkaHOHMYeCKHH BUR, y2 
HbIM JI HHTerpupoBaHua (?). 
M3 (19) nosmoxumM 


EN eee) (6p? — 9pp* + 4p*?) i 
dr u 


2p? (p* — p)? ry 
oTKy 1a 
in 7d, 2p? (p*# —p)? 
OR (RB = Oop ton?) ? 
[2p* (p* = p}*? TULSIREING « RD an ' 
Cre a (ar — : 


or \2 a i 
a Oe Cera i 
V3 (22) umeem 
K (r= Dl == 72). 
Tloncrapiaa (23) B (21), nowyuum 
2p° (p* — p)? 
(T= 78) (Opt Spee ae apt)” 


Coorvomenua (23), (24) onpesensior cemelicTBo byHKuuli K (r), 3aBuca 
QT MOCTOAHHBIX BeHyHH C, D u E (mocTtosuHoH uuTerpupopanusa). Onpl 
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Or 
K=O D 


NOCTOAHHbIe TaK, YTOObI NOJYYNTb HaWJIYULUylo alMMpOKCHMAallHIO K 3ajaH- 
cooTHomeHHto (10) B HHTepecyloljlemM Hac JHana3s0He uncen M. Bpi6op 
huvH D, C, E mponspeqem Tak, uTOObl WIA ompegqeteHHoro unca M, 
heHuaA npvOmmKeHHOK dyHkuun UalvibiruHa vw ee NepBoH HM BTOpo mpo- 
DQHBIX ObWIH COOTBETCTBEHHO paBHbl TOUHOH cbyHKuHH UanvwpiruHa u ee 
3BOJHBIM JIA 3aaHHOrO HeH39HTpoliMyeckoro mpomecca. SHayeHve 9,, 
BETCTBYy!Olee JaHHOMy uMculy M,, onpexemmM v3 (25) ; 
mobo (10), (11): Ht 


—d 


5 (roa 


jYpaBHenne (19) nocue BplOopa KoappuuMeHTOB mpu- 
ATCA K BULLY 


‘oe PROV, VO nea 1h) ORS pak 
or2 ea or ai C cl iq) 902, = On (26) 


IMpumenum k (26) merox Pypse. IlonoxKuM 
(r, 8) = fn (r) en’. (27) 


Tas ompefeseHHa PyHKuHH f,(r) NOJyyuM ypaBHe- 0 
Becceua 


Puce. 1. Canomnonw su- 


PF, a 14h, “4n®D, [ 4 5 i) 28 Hue mpeqcTaBmeHa PpyH- 
dre Pn i C2 poe in = 9. (28) Kuna Uanmpirana, coor- 
1 BeTCTBYylollat TOUHOMY 


‘Cc YpaBHeHHIO COCTOAHHA, 
\ TIOMOU[bIO WaHHOrTO MeTOJla NOJYYeHO pelllenHHe MYHKTHpOM — npHOH- 


( uucne M = 1,73. YyosnerBoputenbHad armpoKcu- *enHat dynKuua Uan- 


lua uMela MecTo B AHamasoHe 1,56<M<1,9 (cm. “DMHA MPH PasaHuHbix 
1) yucnax M 
et). 


| 


Merton NPMMeHHM TIpH UCCJIeETOBAaHHM O- HU CBEPX3BYKOBBHIX He€H33HTPOnNu- 
KUX TeYeHHH B OrpaHHYeHHbIX WMalasoHax UHCed M IipH YpaBHeHHH CO- 
AHWMA, 3aJJaHHOM B BUJe 


P=A(b)p"—B(b) (n= 151, 5; 2;3;...). 


Korga rotv||v, T. e. mpomecc MoxKHO paccCMaTpHBaTb Kak M39HTpOmMye- 
fi, MeTO. TIpHMeHHM K UCCJIeOBAaHHIO XapaKTepHCTHK Ta3a MIpH HaJMunn 
MBHEHMA COCTOAHMA Bua 


p=AM +AMe”—BY) (n= 15 1,5; 253;...). 


MocxkoscKknit rocyapcTBeHHbIH yHUBepCHTeT loctynua0 
um. M. B, JlomoHocosa 5 II 1959 
UMTHPOBAHHAA JIMTEPATYPA 


1¢C, A. Uanapuran, Coop. cou, 2, Usa. AH CCCP F933 es. eG enmrors;, 
opH. Teoperuueckaa rugpomexanuka, Ne 4, 1949. 
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Jloxnann Akagemuu nayx CCCP 
1959. Tom 126, Ne 6 


THIPOMEXAHHK 


E. B. PASAHOB 


HEKOTOPbIE TOUHDbIE, PELIEHHA YPABHEHHM MATHMTHOM 
rASOJMHAMHKN MPH HAJIM4UAM CHJI COBCTBEHHOrO 
TATOTEHHA,H HYJIEBOrO TPAQMEHTA TEMIIEPATYPbi 


(I1pedcmaenenogaxademuxom JI. H, Cedoeoim 17 III 1959) 

Jit yACH€HUA BOMpOCcoB, CBA3AHHbIX C JBHXKCHHEM KOCMHYCCKHX 1a30E 
MACC, IpefcTaBJIdeT HHTepec H3y4eHHe JBUKeHHH [asa Ip, HaIHIHN CHI CP 
CTBCHHOrO TATOTCHHA M MAarHHTHOrO Nowa. AMMaOaTuyecKHe JBHXKeHHA rpay 
TMpPYyIOWMX Macc rasa B MarHUTHOM Move paccMaTpHBaJHcb B padoTax (*) 

B HacToAlleH 3aMeTKe JalOTCA HEKOTOPbIe TOUHbIe PeCWIeCHHA ypaBHeHHH Mit 
HUTHOH Fras0qHHaMHKH, OMHCbIBaIOWHe OJHOMeEPHble HEYCTAHOBHBINHeECA BH? 
HUA PpaBuTUpytolllero COBEPIeEHHOFO Fa3a pH WHJIMHApHyeckoH CHMMeTpHH Jk 
cilyuad, Kora B OONAaCTH TeEYeEHHA MpesnosaraeTca OTCYTCTBHe rpaluenta Tt 
nepatyppl. [Ip 9ToM cuuTaeTCH, YTO CKOPOCTb V YaCTHIbI rasa ABJIACTCA JIMHI 
HOH (PyHKWMeH ee paccTOAHHA fF OT OCH CHMMEeTPHH, NMPOBOAMMOCTH ra3a Oecre 
H€4Ha, BASKOCTb HM TEMJIONPOBOAHOCTh OTCYTCTBYIOT. 

JlMHeHHaA 3aBHCHMOCTb CKOPOCTH OT paflHyca HCNOJb30Balacb paHee M} 
THMM aBTOpaMH MPH pelieHHH pxAfa 3afayu Kak 06 aMaOaTHYUeCKHX JBYXKeHH 
rasa (*~"), TaK HO JBHXKEHHAX C HYJIEBbIM TpalHeHToM Te Mnepatyppi (8). Bi 
CJIeMHeM CJly¥ae, CIEMOBaTeJIbHO, BMeECTO OOBINHOTO YpaBHeHHA aluabaTH4HOC 
B OOJIACTH TCYCHHA BBINOJIHAeCTCA YCIOBHE 


T. €. CUHTA€TCA, YTO MPH HaJIMYHM MHTCHCMBHOFO TeNOCOMeHa Mexkly ac: 
WaMu rasa TeMMepaTypa He 3aBMCHT OT KOOPAMHATHI, HO MOXKET MCHATHCA C TeX 
HHeM BpemenH. B uactuocrH, ycoBne (1) BepHo mpu usoTepMuyecKHXx TeveHHS, 

1. TlycTb MarHWTHoe Mose nepNeHANKyJApHO TpaeKTOpHAM UacTH, Fa: 
pH 9TOM MarHHTHbIe CHJIOBbIe JIMHMM MOryT OpiTb: 1) 1H60 NpsAMbIMH, napasteys 
HbIMH OCH CHMMETpHH, 2) JIMOO KOHIEHTPHYECKHMH OKPY2KHOCTAMH C lenTpal 
Ha OCH CHMMeTpHH; 3) HOO BHHTOBBIMH JIMHHAMH, 

Bpoga o6osHayenusa hz, = H2/8r, Rgca Hot ar ieuhi aan H,— oceBas 
TpaHCBepCaJIbHaH KOMIOHEHTbI BeKTOpa HalpAXKeHHOCTH MarHHTHOrO Todt 
Oylem uMeTb: B cayyae 1) hz--0, he =O; B cuyyae 2) h,=0, hyp = @ 
cjyuae 3) iz == 0, hz ==0; 1 

YpaBHeHWA MarHHTHOH ras30qMHaMHKH C yueTOM CHJI TATOTeHMA U4 yCuIOBHA : 
SalMyTCA B MlepeMeHHBIX Diiiepa cneqyIou“M O6pasom: 


d 0 
Pat + Gp (P + he + he) + = (hy + Gp) = 0, 
U 


dp ou om 
a tala ble, Or = SRF, 


- 
d (Ne d (', 
& (ar) =0. 4 (4) =0, p= (t)p. 


Secb 9 (t)—HeKkoTOpad dyHKIMA OT BpeMmenn, 3apaHee He omlpeeveHHa 
BC€ OCTaJIbHbIe OOOSHAYCHHA ACHbI H3 ypaBHeHnil. 
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EcJim 3aBHcHMOCcTb cKOpocTH \YaCTHUbI raga or KOOPMHaTbl H BpeMeHH 
-HaTb B Buze 


fe. hb) 


Ce) de (3) 


ke wu. (¢)—UpousBombHan (byHKyua oT BpeMe€HH, TO CHCTeMa ypaBHeHHii (2) 


ifraer AONYCKaTh CYULeCCTBOBaHHe Cle AYIOMMMX TpeX THIIOB TOUHIX UacTHEIX 
PIUeCHHH: 


p Tps ? hz = (mP —n * P+ ng) yr, 
1 2 

‘re 7 |ta(e P—2P1) — 2202 2 +n], m = 2nP. 

Wiech P (€) — npousBombHaa (PyHKUUA OT arpaHxKeBo KOOpAMHATHI é (E=r/w)z 

ITPHX O3HauaeT AuchpepexupoBanne no €. OynKuua P,(€) cBasaHa c (yHK- 

fueu P(&) mo dopmyne P,=§P. PyuKuua p(t) umeeT Bug o(t) = ny ?. 

fABHCUMOCTb (7) HAXOLUTCH u3 TMbpepeHuManbuoro ypaBHeHuaA (dp / dt)? = 


fl Noe *— 2nglnp + ng = fi(¥); My,...,¢—MPOM3BOMbHBIe TOcTOSHHBIe. 
| (P’ PY 
II. P arta pan, hz = (ngP + ng) 4, 
4 
d= [10 (<e P,—2P1) — 1, (+P 2P) —2nGP* + my], m= InP. 


Blech 9 = Nz; (dy. / dt)? = ng? — 2ny9 In pop iyo = fa (SR -8ttg5 2 2 op Bug — 
IPOM3BOJIbHbIe MOCTOAHHBIe. 


Il. p= ye, pp = dye Pbia %e (t), 
he = [8.b3\ eb de + 8] yt, m= 208, e-H'E ae, (4) 


ho = xr [Subs \ ee P8'g — 4nG8} | te~Hs((e-heE de) dé + 84). 


3ecb » (¢) — pousBovibHad PynKuna; (dy. / dt)? = byu-? + 46,F — 2b, Inu + b= 
=fs(v); F(t)= \o(t) pid; by,..., 64, 5:,..., 63 — MpOw3BoOubHbIe NOCcTOAH- 


ible. 

Ecum B 9THX pelUeHHAX NOOAKUT BcIOLy G =O, To nomyyuM yxKe usBecT- 
ible pellienuaA (*) QvIld cayyaH, KOra PpaBHTaMOHHbIe CHJIbl OTCYTCTBYIOT. 

B 3aBucuMocTH OT Bua dyHKuMH f,(u), fe(u), fs(u)* pemenna I, I, III 
f(OlYT ONHCbIBATh pasJIMUHbIe Culyyan ABuxeHHA rasa. MccmeqoBanne BO3MOxK- 
IbIX JIBHXKEHHH rasa MpW MOJYYeHHbIX HaMH 3aBHCHMOCTAX |, (4), fo (4), fs (u) 
bl IPHBOAHTb He Oyyem. Jia fi (u) uw fo(w) STO ObIIO JOBONbHO TOLpoOHO 
qesaHo B padoTax (?, 3). OTMeTHM TOJIbKO, YTO NpH HeKOTOPHIX 3HAaYeHHAX 
XOUAMIMX B (PYHKWMH fy (tw), fo(U), fs (wu) KOSPPHIMEHTOB BO3MOXKHEI JBHKeHUA 
villa MepHomMyecKuxX NyJibcalu, pasmeTa OT OCH CHMMeTPHH, CXJIOMbIBAHHA 
-ocH wu ap. Hanuuve B BbipaxkeHHH f3(u) IPOM3BObHOK PynHKuHH F NO3sBoUIAeT 
OAYUIMTb CaMble pa3JIMUHble THIbI JBHKeHHH. 

2. Ucnomp3sya nomyyeHHble HaMH pellieHHA, MOXHO IOCTPOHTb TeyeHHA 
YapHbIMM BOJIHaMH, aHaJIOTHYHO TOMY KaK 9TO OblIO ClenaHO paHbile B 
adorax (1,58), SamerHM TIpH 9TOM, 4YTO B paOoTe (1) YUHTHIBaIMCb CHIBI 
ATOTCHHA, a B padote (®) — MarHUTHble CHJIbI. 

Jia mocrpoeHua TeveHHH C yJapHbIMH BOJIHaMH BOCIIO/b3SyeMCA, Hallpumep, 
euleHvem Tuna III. Bygem cuHTaTb, YTO TeyeHHe 3a YapHOM BOJIHOHM ONMCHI- 
aeTca (cbopmysiamu (3), (4). Ha noBepxHocTu yapHOH BOJIHbI, paclipocrpaHsio- 
[eHicA CO CKOpOcTbIO C MO NMoKosilemycaA rasy (v, = 0), TouKHbI BLINOMHATECA 
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culeyloulHe YCJIOBHA: 

Po (C — V2) = PC; 
hea (Coa 0a) = ne; 
hes (C — 02)? = ails 

DP, — Pa¥2(C — V2) = pi» 


re p*=p+hz +h», a uHaeKcom 2 OTMeYeHDI BeJIMUHHBI HeMOcpeCTBeF s 
3a (PpOHTOM yapHOH BOVIHBI. 

YcnoBue COXpaHeHHA SHeEprMu pH Mepexofe ywepes MOBepXHOCTh Yap) 
BOJIHbI BBINOJHAeTCA 3a CUeT IPHTOKa Tella H3 OOJACTH BOSMYLLCHHOTO TBH? 8 
HUA Ta3a. STOT MpuTOK Tenia OOYCMOBJIeH OTCYTCTBHEM rpalHeHTa TEM paTy| hs 

Cuntaa p,(r) MpovsBoubHOK yHKUMeH, U3 yCJIOBMA (5) MOxKHO HaliTH 3aKe 
JIBWKeHUA yapHoH BoUHBI 7, (t). B camom jlesie, Tak Kak 


jaar ees fo dy. im) ds 


c ROT age Camara. 


TO, 1o_cTapiad B (5) 3HaueHHe Pp, H3 (4), NOyYHM 


— 83 
01 (fo) fg dry = 81 6e dé». 


Vis sroro ypaBHeHuA ONpeeMAeTCA 3ABHMCHMOCTh f2 OT §g, a Ce QOBATCJIbE 
MW 3aBHCHMOCTb fF [py (Z)]. ; J 
Tak Kak CBH3b MexKIy & WM fr, u3BecTHa, TO us (4), (6), (7) Haxom 


f t 


h tat taba ot de | 
2 193 \ € 2 462 ; 

hz (fs) i 7 oe p? (T2); (1 
Po a5 185 f 
1 


h 
hey (72) = 2 pt (3) = 


2 
2 


_ 6,82 — be? — bes ¢ 
_ [tat tite pe ata — dnote (Le ends) a] any 


2 
—2b18 
24 2 
31 65e 


V3 paBnopecHoro paciipeyeveHua XapakTepHcTHK rasa, JaBaemoro dbopmyJ 


eer 2 he) een eet (1 


UCHOMb3YA 3aABHCHMOCTH 0; (f), Az, (r) U Ao, (7), MOXKHO HaHTH HayasIbHOe pa 
lipeqemeHve aBeHua p,(r). SaTtem 3 ycOBHA (8) ONpememseTca cyHKH) 
F [wu (t)], H 3amaya TocTpoeHuA TeveHHA C yapHOK BOJIHOM MOJHOCTbIO pelleH 

J\aa MlocrpoeHuaA TeveHul C yYapHbIMH BOJIHAMM MOXKHO HCHOb30BaTb TAK» 
pemenua Tuna I unu Il. Buy 3aBucumoctu p,(r) B KaxKOM W3 3THX JBI 
culyuaeB Tak2xKe NPOWSBOIeH. CBA3b MexK]y (PyYHKUMAMH /; (f2) M P(E.) onper 
JIMTCA M3 ycuoBHH (5) —(8) Ha yRapHoH BowHe u ypaBHeHusa (12). 

AsTop BbipaxaeT OmarogapHocts JI. MW. Cenosy, a taxxe B. I]. Kopo6e 
uukopy WH A. [. KyanKxopckomy 3a BHHMaHHe K paOoTe H WeuHble COBeT 


Matematuueckuli uucTuTyT um. B. A. CreksoBa I loctynuao 
AxkaylemMuu HaykK CCCP 9 III 1959 


UMTHPOBAHHAS|| VIMTEPATYPA 


1L. I. Sedov, Rev. Modern Phys., 30, Ne 3 (1958). 2 A. T. KynuKxoseky? 
Jlucceprauna, MY, 1958. 3 E. B. Pasauos, [Ipuxa. mare. u mex., 23, B. 1 (19 
4 JI. WU. Cexos, Merogs noqo6ua u pasMepHocTH B Mexanuxke, M., 1957. ° B. Il. k 
poOeHuHuKos, E. B.Pa3aunos, IIpuxn. matem. wu mex., 22, B. 2 (19! 
¢E. B. Pasauos, IIpuxa. matem. u mex., 22, B. 5 (1958). 7 H.C. Uinxun, Di 
abo 1 (1958). §B. TI. Kopo6euHuHuxos, E. B. Pa3aunos, JAH, 124, 
(1959). 
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Jloxxagn Ananemun Hayk CCCP 
1959. Tom 126, Ne 6 


ACT POHOMH fl 


A. A. HAKHTHH 


IPPEKT ABTOMOHM3AUMH HW EPO BJIMAHHE 
HA HHTEHCHBHOCTb HEKOTOPbIX JIMHHM B 3BE3)],HbIX 
CIHTEKTPAX 


(ITpedcmaeaeno axademuxom B. I, Becenxoseim 20 III 1959) 


Panee oTmeyaocb (1), YTO HHTCHCHBHOCTb HEKOTOPHIX JIMHHHM B 3Be3,HBIX 
MeKTPpaX MOXKET 3aBHCeTh OT BO3OYKACHHA WH HOHH3AILHM HE TOJIbKO BHELIHHX, 
0 HM BHYTPeHHHX S/eKTpoHOB. ATOM, HaxXofAlMiica Moce BbIOpoca BHYyTpeH- 
{ero 9JIEKTPOHAa B BOSOY2KCHHOM COCTOAHHH, MOKET BO3BPaTHTbCA B HOPMaJIbHOe 
OCTOAHHE JIMOO NyTeM H3y4YeHHA KBaHTAa, JIMOO MyTeM OespaluallMoHHOro Mepe- 
ofa — BblOpoca OMHOFO HIM HECKOJIbKMX SJIEKTPOHOB M3 BHeMIHeH OOOOUKH. 
JIA JICTKUX JJIEMEHTOB, KaK CylefyerT u3 (7), TakHe Oe3spaquallMoHHble Nepexotb— 
BTOHOHH3al\HA ropa3yo Govlee BEPOATHHI, YEM NepeXOJbI c M3JyYeHHeM palualuu. 

Ecau JOmycTuTb CYyIeCTBOBaHHe B OOOJIOUKe 3Be3AbI NOJIA pajMalluu, cmo- 
OOHOFO HOHH30BaTb ATOMBI C BbIOPOCOM BHYTPCHHETO SJIEKTPOHA, TO CJIeECTBHeEM 
Toro mpollecca WM mocsefyrouleH AaBTOHOHH3alHH JOJKHO OBITb: 

1. PacnpejesieHne aTOMOB NO COCTOAHHAM HOHM3AILMM B HEKOTOPBIX CJIy4aaXx 
MOXKET CTATb AHOMAJIbHbIM, HAalIPHMep, B CII€KTpe NOABATCA JIMHHM SJIEMeHTA, Ha- 
XOJAleroca B HH3WIeH HIM BHICMIeH CTaHH WMOHM3aNHH, HO OyAyT ca6biMu 
WIM OyyT OTCYTCTBOBATb JIMHHH, OTHOCHALUMeECA K MPOMe?KYTOUHBIM cCTaquaAM. 
Bo3sMoxKHO HU Apyroe ABJIeHHe: SJIEMeHTEI C IPHMePHO OAMHAKOBbIMH MOTeHIMa- 
JaMH WOHH3aNMH BHeLIHerO 2JIeKTPOHA MOryT HAXOJHTbCA B Pa3JIMYHbIX CTa- 
Wuax wonu3aunu. YKa3aHHaA AHOMAJIMA MOET ObITb OCOOCHHO 3aMeTHA, eCJIM 
Moule u3Iy4eHuA HeCTallHoHapHO. B HecTallMOHapHOM MOJe B MIPHHIHMe BO3MOx- 
HbI H Clyua, Kola JMHHM SMMCCHH 9/eMeHTA B Oovlee BbICOKOM CTaNMM HOHH3a- 
IMM NOABATCA PaHbue JIMHHI 9TOTO Ke SIeEMeHTA B Oosee HU3KOM CTaNHM HOHH- 
3alnn. 

2. Ilpu vonusaun aToMa c BbIOpocoM BHyTpeHHero K- HM L-3u1eKTpoHa 
BHOBb OOpPa30BaHHbI MOH OyeT HAXOAUTLCA HE B OCHOBHOM COCTOAHMH, a B BOS- 
OyXJleHHOM (HEKOTOpbIe H3 TaKUX HOHOB mMetacTaOuJIbubl). Ecau 9ToT mpolecc 
JOCTaTOUHO MHTCHCHBeH, TO OH JOJKEH CKA3aTbCA ONPeMeeHHbIM OOpasoM Ha 
APKOCTAX IMHCCHOHHBIX JIMHHH, CBASAHHDIX C BO3OY2KCHHbIM YPOBHEM. 

3. Tak Kak aBTOHOHH3allHuA HaHOoee BEPOATHA JIA JIETKUX SJIEMeHTOB, TO 
ee JlelicrBue JouKHO MposBuTbesA HanKOosee NoHo y C, N, O, Tak kak STH Sule- 
MeHTHI HauOoulee OOMJIbHbI HW MHOrHe HX JIMHUM WOCTYNHDI Aa usyyenus. To xe 
camoe 6yeT HMeTb MeCTO Id HEKOTOPHIX HOHOB Fe u Ap., HMCIOMLMX SJIeKTPOH- 
HYtO CTpyKTypy, nogo6uyto crpyKtype C, N, O. Ja sTux HoHOB aBTOMOHMsalNA 
BO3MOXKHA C BBIOPOCOM He OHOFO B/IEKTPOHA, a HECKOJIBKHX — MoCM€ Takoro 
Mpollecca aTOM MOKeT OKasaTbCH MHOFOKPAaTHO HOHMSOBAHHDIM. Cuenyer 
elle 3AMeCTHTb, 4YTO O2Ke-3IEKTPOHbI, OOPAaZOBaBIUINeCA TMOCIe ABTOHOHH3AILMH, 


eo 


OOalaioT OOAbLIMMU JHEPrHAMU, YTO MOXET CKa3aTbCA Ha ICKTPOHHOH TeMne- 


Patype oOos0uKH HT. X. 
O6patumca kK HaOJOMAaTeIbHbIM JAHHbIM; HaYHeEM PaCCMOTPCHHE C HOBBIX 
BBe3 JI. % 
1. Ha onpeyemteHHoM 9Tane pasBuTHA HOBOH B ee CIEKTPe NOABJIAIOTCA HH- 
TeHcuBHbie aunuu N II, wepes HeKoTOpoe BpeMA Wisc ef CeKTPa XapaKTePHbI 
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spkue sMuccnMonnpe HHH N III, mo3qnee B pale CilyuaeB NOABIAIOTCA | 
TeHCHBHbIe JMHuU sMuccuH N II (°). PasBuTHe «a30THOTO» CIMEKTPa HOBBIX Af 
pakTepHO HHOra MW MOABJIEHHEM B MOVIOUeHHH JIMHHM N V, 6nicTpo MeHSIIOUL |} 
CBOIO HHTCHCHBHOCTb Mf Mouioxwkeuue B cneKTpe (°). OtH ocobeHHOCTH CHeKTpa a&)h 
Ta MOXKHO MOMbITAaTbCA KAYECTBEHHO OObACHUTbh Ha OCHOBE M3JIOMKCHHHIX BHI 
coo6paxkeHHi. | 
1 
u 
i 


[lon welicrsuem pajlualun, oco6eHHO HHTCHCHBHOH B o6acTH ~400 9B, N 
MOHH3yeTCA C BbIOpocom K-3uIeKTpOHa H OMHOFO O%KE-WIEKTPOHA HS BHELIH' 
o6onouku. Mou N IV, o6pasopaBmiulica B pe3syJIbTaTe Takoro Mpollecca, PEKO}» 
OMHUpysA C a/leKTpoHaMH, JlaeT sMuccuy N II] u satem N II. Cuenyer 3ametut)p 
"TO, HapAY c mpoteccom Monusanuu N IJIN IV, TaKxxe BecbMa HHTCHCHBIE 
vet oOpuHp mponece N II-—-N III, rak kak KoabullvenT normouenusa y N ] 
W3MeHAeTCH C YaCTOTOH MeqeHHO, Kak »~!, HaOm02eHHA NoKaspiBaloT OoAbUIYy| 
MHTCHCMBHOCTb M MepemenHoctb’ MuHi N II] B norsomenuu. OTH we MPoLeccy 
MOFYT BHECTH JOMOMHUTeIbHBIE BKagbl B OOpasoBanne} MoHoB N V. YubTp ie 
cbuoeTOBAd pawMallNa NOJ2KHA BO3eCHCTBOBATb Take Ha APyrHe aTOMbI H HOHIp 
UMeIOlMe NOTeHUM ab HOHH3auHU Cc K-, L-, M-ypopuei ~400 9z. B sty rpynr d 
monajaroT Houbt Fe XIII — Fe XV, Aatolve KopoHaJbHble JIMHHH. Kak u3Bec 
Ho (°), B CleKTpaxX HOBLIX, Hapsgy c JunuaMH Fe V, VI UT. ., HaWeHbl MBPS 
Fe X u Fe XIV. THogo6xnce, nospseHHe BbICOKOHOHH3OBaHHBIX JIMHHH (CNG O} 
JiMHui Fe saperucrpHpopaHo u B CIeKTpax ApyrX HeCTaWMOHapHbIX 3Be3I ( 
Mi, 0-BH2HMOMYy, B cneKTpe Conta uv mpoTyOepanues (*), re HeqaBHo Halt 
neubi suHun O, N B BpicoKol crayquu HonM3aunu. Ha6smojenua (°) TakxKe MOKé 
3bIBalOT HasIM4ve BCNeKTpe Covina NepeMeHHOFO PeHTTeHOBCKOrO H3JyYeHHs, 
WMHOra JOCTHraoulero 3HAYHTeJIbHOM HHTeCHCHBHOCTH. 

2. B oOom0uKax HeKOTOPHIX 3Be31 H TYMAHHOCTeH HalieHbI HOHBI, COpascs 
BaBIIHeCd B Pe3yJIbTaTe BHYTPeHHeli HOHH3alNH aToMa. Tak, B CIe€KTpe TYMakE 
noctu NGC 7009 u ap. (°) o6Hapyxenpr MHHH N III, o6pas0naBurmeca npH, pe 
KOMOHHAalHu SeKTpoHa c HoHOM N IV Kondurypauun 1s? 2s2p *P, (HopMambHa! 
Kondurypaunsa 1s?2S* 1s). []pu onpemeeHHbIxX YCJIOBHAX MHTCHCHBHOCTb PeKOM 
OunalHonHoro cnextpa N III Mower saBuceTb OT CKOPOCTH HOHH3Aall\HH HOH) 
N III 3a cuer pyi6poca Kak S-, Tak HM p-3IeKTpoHoB. CTtpykTypa uona Fe X1\ 
cxofua co crpyxtypo N II], ero Koncurypanua 1s?2s?2p°3s"3p. Vonnsa) 
wna Fe XIV Moker ocyllecTBJIATbCA Takx%Ke 3a CueT BLIOPCca KaK 3 p-, TaK |} 
3 s-9€KTPOHOB. B mocuieqHeM culyuae OOpasyetca Fe XV B cocTosHHH 3 p*Po4,9 
mepexofbl Mex ly Moy pOBHAMH KOTOPOrO AaloT KOPOHaIbHYy1O JIMHHIO d 7059 62. 
HHTCHCHBHOCTb STOM JIMHHM MOXKET 3aBHCeTb OT PpaCcCMaTPHBaemMoro Mpowecca. 

MoxkHo pHBecTH HW Apyrve MpHMephl, NoKa3splBaloule, YTO MPH UcceLoBa 
HHH MpoleccoB HOHU3allMH WM BOSOYyXKJeCHHA B HECTAILMOHAPHbIX 3Be3ax Wevleco: 
OOpasHo B OTJCIbHBIX CY4YaAX BKIOUATh B paccmMoTpenue acidekT aBTOHOHH3A: 
uu. B wacrosujeH 3aMeTKe paccCMaTpuBaslach Ka¥eCTBEHHad CTOpOHa BOMpoca 


Tloctynusto: 
16 III 1959 
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PHSHKA 


B. C. FPEGUHUIKHH u ©. H. CKPHMOB 


TIPHMEHEHVE AQEPHOFO KBAAPYIIOJIBHOrTO PESOHAHCA 
AJIA OMPENEJIEHUH YACTOT PEWIETOUHbIX KOJIEBAHHM 
B PAE XJIOPATOB 


(I]pedcmaeaeno axademuxom A. H. Tepenunoim 9 III 1959) 


Uactota aqepHoro KBalpyno/IbHOrO pesoHauca (A. K. p.) ABMAeTCA Sy Hkuueli 
ePMOJMHAMMYeCKOrO COCTOAHMA TBepforo Tea. SaBHCHMOCTbIO OT MaBJeHHA 
PpaKTHYeCKH YaCTO MOX%KHO MpeHeOpeub, HO TeMMepaTyPHbI Xo H3MeHeHHA Ya- 
STOTHI A. K. P. JOCTATOUHO Pe3KO BbIPaKeH HU MMeeT OAHHAKO BbIM MOPANOK Be- 
WUMHbI C H3MCHCHHAMM KOJICOaTeIbHbIX YACTOT KPHCTaIMYeCKOH pemeTKH. 
Yoke B PAHHHX SKCNePHMeHTAaX NO HaOJIOJeHHIO A. K. Pp. HCCJIeEMOBaJlacb 3aBhe 
EMMOCTb UaCTOTbI OT TeMMepaTypbl B TpaHc-AuXNOp- 
sTHeHe (*). B ambueturem TeopuA TemnepaTypHou 
aBHCHMOCTH Oplia paspadoTtana Battepom (?), KoTo- 
BIH yue BpalllaTeIbHble KayaHHA Aflep, MmpuBolsA- 
We K yYCpeHEHMIO palveuTa dIEKTPHYECKO!O MOJIA. 
Teopua Batiepa Ona oO0OnleHa M KOHKPeTH3HpOBaHa 
paOotax (°°), re mponsBofMica yueT MH Apyrux 
WOB KoeOaHHi KpucTaMyecKOH pemeTKH. Takum 
Opa3o0M, UccleqoBaHHe TeMnepaTypHOH 3aBHCHMOCTH 
aCTOT A. K. Pp. MPH MasblX OOBEMHBIX S*pie KTaX 103- 
OdeT CleaTb 3akIO“eHHe O XapaKTepe pemleTou- 
HbIX KoeOaHHi. Uacrors: pemeTouHbIxX KoJleOaHni 
MOryT ObITb OMpeeeHb! H MyTeM HaOIOLeHUA CHeKT- 
poB KOMOMHal\HOHHOrO paccesHuA. Onako JIA M0- 
JIYYeCHUA TAKHX CMeKTPOB OOLIYHO TpeOyloTCA OfHO- 
POAHbIeC MOHOKPHCTAaVIbI, TOra Kak [IA HadmOeHHA 
d. K. Pp. MOX%KHO UHCMOMb30BaTb MOPoKOOOpasHble Puc. 4 
o6pa3up *. 

B wactosmel paOore MbI UCceqoBalM TeMNepaTyPpHY!0 3aBHCHMOCTb YacTOT 
A. K. p. B pale XMOpaTOB C OMHOBAJCHTHbIM M ABYXBaJICHTHBIM MCTAJWIOM. Jina 
HaOJIOJCHHA KBaLpyNOMbHOTO pe3s0HaHca HUCHOMb3o0BaJICA CynepperenepaTop 
© CAMOralIeCHHeM, YTO MO3BOMHJIO MOMYYMTb BbICOKYIO YYBCTBHTebHOCTD. Ha 
puc. 1 npuBesen CHrHal aAepHoro KBapynosbHOrO pesoHaHCa B XWOpaTe 6apua 
pH KOMHaTHOM Temmepatype. J[Ba NuKa NOABIAIOTCA B CHJy TOO, YTO YacToTa 
W3MeHANIaCb TAKUM OOpPasoM, YTOOLI YCOBMA Pe3OHaHCa BbIMOMHAUCh ABarkApI 
3a NepHoy, MojlyJALMH. 

PesyJIbTaTbl 9KCMeCPHMeHTAa MpeCTaBJICHbI B ra6n. 1. HekoTopble TOUKH TeM- 
mepaTypHol 3aBHCHMOCTH UaCTOT A. K. Pp. B NaClO, u KCIO, Obiiu CHATHI B pa- 


* Meto st. K. p. B OTHOWeHHH OObeMa nowyyaemolt HHPOpMalLHH, KOHEYHO, He MOXKET 
KOHKYPHpoOBaTb C KOMOMHAUMOMHbIMH CHeKTPaMM MaJbIX YaCTOT, NOCKOJbKY OH MosBosseT 
OUCHHTb JIM cpesHIOIO BeMYHHY PpelleTOUHbIX WacTOT. Oyuako OH IpuMeHHM H B TeX 
enyyanx, KOrga MeTOA KOMOHHALLMOHHBIX CICKTPOB He Aaer pesyJbTAaTOB (1A WHTCHCHBHO 
OKpalleHHHIX O6pa3l0B HAH MpH HeakTHBHOCTH KONe6aTeIbHBIX UAaCTOT pelle€TKH B STOM 


Bue CMeKTpos). 


6orax (?*). Mp CHAM JONOMHUTebHYIO TOUKY pH TemMepatType WHAKOFO K 
Jopofa. Heo6xouMo OTMeTHTb, UTO CYILECTBEHHEIX Pa3JIH4YHH C JaHHbIMM YI 
MAHYTHIX paOoT He HaOsMIOJasocb. TemnepaTypHaA 3aBHCHMOCTb B XJIOpat; 
C J[BYXBaJICHTHBIM ME€TaJIJIOM HCCeOBaacb HaMH BriepBple. [loce skcTpanou 
IHM Oblia onpeweseHa BeMMIMHA KBaXpyNOJbHOH CBA3H I1pM TeMNepatype é 
COJIOTHOTO HYJIA. 

Ham HeM3BeCTeH CHeKTPp KOMOMHALHOHHOrO pacceAHHA B XJOPpaTax MarHh 
Oapusa HW Kaba, WAHHbIe Ke NO XMOPpaTaM KaJIMA H HATPHA MPHBeLeHbI B F 
Gore (°). Ha6mofenue cnekTpa KOMOMHAaILMOHHOTO paccefHUA MOKA3bIBaeT, 4 
pelIeTOUHbIe KOCOAHHA B XJIOPpaTaX Pa3JeJIAIOTCA Ha BbICOKOWACTOTHbIe HU HI 
KOUACTOTHBIe. BbicoOKOUaCTOTHbIe KOJICEOaHHA COOTBETCTBYIOT BHYTPe€HHHM J 
2KeHHAM rpynnbl C1O3, H MOMKHO MOKa3aTb, YTO OHH BHOCAT MaJIbI BKay B 
JIMUMHY TeMNepaTyPHOH 3aBHCMMOCTH UacToT A. K. p. IIpH yyeTe AByx cTenen 
TeMIlepaTypHbIM KOSPPUUMEHT OMpefeAeTCA BLIPAXKeHHeM 


bce D 3k fav a) 

vo AT 4n% [yy P\ar)? 
re k — noctosunaa Bowibumana; /;— MOMeHT HHeEpUMU; v,— YacToTa Bpa 
TeJIbHbIX Kayanui. [[peneOperaa BAMAHHeM OObeMHOrO athdeKTa HM yUUTHIBA 
uto J, = 88 -10-*° r-cm?, MbI MomyUHAM CpeMHIOIO YAaCTOTY BpalllaTesbHbIXx 


“aH B XJIOpaTe HaTpUA MpHOusuTeIbHO 105 cm, 4TO corsacyeTca C aHHbIN 
KOMOMHAIHOHHbIX CIEKTPOB. 


Tao6sauuna 1 


35 ; 1 dv 4) 
BeurectBo Thies AS. ce eQq, Mri Vo an : 
rpagq-}* 
KCIOs 289 28 , 093 
273 | 28°24 
203 | 28761 oS 2,88 
90 | 28’92 
NaClOs 290 | 29,93 
73 ld 
son Oboes 61,4 2a 
90 | 30.69 
Ba(ClOs)2 285 | 29,59 
273 «| 29°62 
203 | 29°79 be —9,9 
90 | 29794 
Ca (C1Og)> 284 | 29,69 
273 «| 29°72 
203 | 29'82 66 ee 
90 29,98 
Mg(ClOs)s 283 | 29,72 
973 ) 1°99" %5 : 
203 2989 60 hi Pe? 
90 | 29°99 


* IIpH KoMHatHo Temnepatype. 


Vs TaOJ1. 1 BHAHO, YTO B XJIOpaTax C JBYXBAJICHTHBIM MeTaJIOM Temnepatyt 
HIM KOSpPPUUMeHT MPHOJIMSHTebHO B IBA pasa MeHBUIe, UeM B NaClO,. Ha oc 
HOBC SKCHCPMMCHTAJIbHbIX AaHHbIX 10 PopMyvie (1) Opa oueHeHa cpeqHAA We 
cToTa BpalllaTeJIbHBIX KaYaHUH B X/lOpaTax GapusA, KabILMA H MAaTHUS, OHA OKEe 
SalaCh PaBHOH lpHMepHo 150 cm™'. Huskuii Temnepatypupili Kosipulven 
XTOPaTOB C ABYXBAJICHTHBIM MeTAJIOM JeaeT JaHHbIe BeLeCTBa YLOOHBIMU JUL 
HCHOJbSOBAaHUA B KavyecTBe paOouero Tea Mp cTaOHM3alMN CAaOLIX MarHUtT 
HBIX MOJCH MO BEMYMHE CHTHada A. K. p. C Apyroli cropous, B mpHOopax, mpep 
HaSHANCHHBIX Jit TOWHOrO M3MepeHHA HHS3KUX Temnepatyp, syume IIPHMeHAT) 
xJlopaT Kanna (7). 
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Ucculenopanuve CieKTpos 4. K. p. B IPHHILMNe MOSBONAeT OLLCHUTL TAKKE cpey- 
BPeMs 2KUSHH KBAHTA BpalllaTebHbIX Kavannlt t,. B (?) Batiep paspaooram 
pulo KBafpyNOJIbHOH penaKcattun. MM Opwio nomyyeHo BEIpaxenue, onpe- 
miollee OCHOBHOM BKJIa| BO BpeMA CNMH-pemeTouHOH pesaKcatuu: 


= 16 (mv,1,)? (e* — 1)? 
Ty Am, |=2 3 (hvo)?t, 2 (chx—1) Dehecsa ¢ (2) 


1+ wt? (e*—1)2 144 wor? 


pee = f1y,/kT. 

Met usmepusu 7, B xXmOpaTe KaJIMA pu kOMHAaTHOI Temuepatype. Jia 
MepeHHA IIPHMeHAJaCb MeTOQNKa, aHaJIOrMuHaA MCrOMb30BaBUIelicA OHUM 
Hac panee (8). [locie o6pa6oTKu KpHBEIX HacbIeHUA OpwWIO TOJIyyeHo. 
, = 0,04 cex. Ouenka mo teopuu Batiepa mpuBoquT K ZByM 3HaueHHaM 
: 0,5-10° ua 7-10°° cex. Bropoe sHayenne mpenctTaBaeTcH cMUIKOM 
JIbIUMM; JWI CpaBHCHHA MOKHO, HallpHMep, yKa3aTb, YTO OlleHKa cpeyHero 
€MeCHH XU3HM KBaHTa TPaHCJIANMOHHBIX KOMeOaHH ((poHOHa) us KoOscbburH- 
TOB TEIJIOMPOBOAHOCTH aeT mopafoK 107% cek. Mp KOMHaTHOM Temnepa- 
pe (°). SHauenne ta = 0,5-107!! cek. o6yculoBmMBaeT cpemHioIo ecTecTBeH- 
10 WIMPHHY COOTBETCTBYIOWMX JIMHHM KOMOMHALMOHHOTO paccesHuA B XJIO- 
ave KaJIMA TOpatka 2-6 cm (9KcCHepHMeHTawbHO HaOmogaetca 10 cm), 
HaJIOTHuHaA OWeHKA MO JIMTepaTypHbIM JlaHHbIM O BpeMeHax peslaKcalMu 
‘O7t) uw KOuleOaTeJbHBIX YacToTax (1*,) mma mMapagquxsop6ens0na asa 
a~ 10°'° cek. Kak pW KOMHATHOH TemMepatype, Tak H upu — 196°, uTo 
}PHBOIMT K BKJay B WIMpHHy WHHUM KOMOMHAMOHHOrO paccesHua nopsyKa 
He cm ?. 

AHOMAaJIbHOM ABJIA€TCA CHJIbHad 3aBucCuMOCTb 7, OT TemilepaTypbl JA 
wep a30Ta B KpWcTammMueckOM ypoTponnHe (14). Ja sToro BemlecTBa Bpa- 
aTeJIbHbIe. KAYAaHHA HeAaKTMBHbI B CIeKTPe KOMOMHAMMOHHOTO pacceAHHA, HO 
X CpeqHAA wacTOTa MOxKeT ObITb OLeHeHA H3 TeMNepaTypHOH 3aBHCHMOCTH 
acTOT A. K. p. (14) HIM M3 peHTTeHOCTPyKTYPHbIX JaHHbIX TO aMMIMTyLamM 
PeMJIOBbIX KOJIeOaHuH (1°); pu STOM, Kak HM CJlIeAOBaIO OKUMATb, NoyuaercA 
,~ 100 cm. [Mogctanopka sTo ofeHKM B (2) IIpHBOJHT K CTpaHHOMY BBI- 
Oy O cOKpalleHHu Tt, IPH NOHMKeHHN TeMMepaTypel (IIpHMepHO B O pas oT 
no — 196°), [Ipenctapisetca BepOATHBIM, UTO 9TA AHOMAJIMA CBASAHA C 
COOCHHOCTAMM MOVJIeKYJIAPHOH JMHAMHKM B KpHCTaJWie ypoTpomuna IipH BBI- 
OKUX TeMMepaTypax, UPHBOAANMMH K HelpHMeHuMocTH Teopun Baitepa; B 
OMb3y STOO MpeAMONO%*KeHUA TOBOPHT TOT (akT, 4TO pH O° Bpema TJ, B 
/poTtponuuHe B 40 pas Kopoue, vem B ApPyrHX as0TCOeprxal{uXx BellecTBax (**). 


JleHuHrpayckuik rocyapcTBeHHbI yHHBepcuTer Ilocrynuso 
uMe A. A. )KaaHoBa 7 III 1959 
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PH3H 


A. M. [bIXHE 


K TEOPHH PYIIOPOB 


(ITpedcmaeneno axademuxom M. A. Jleonmoeuuem 21 IIT 1959) 


1. Joxanmpbuoe otpaxeune. B paoore (*) Obo paccmorp 
OTParxKeHve MH paccesHHe BOJIH Ha JOKAJIbHBIX «ectbeKTax» (OPMBI_MJIOCKOro 
HoBoya. Jia 2Toro Gil pasBUT MeTOJ, OCHOBaHHbIM Ha BBeeHHH OpToroHa 
HOM CHCTeMbI KOOpAuHaT 7, C TAKOM, UTOOI AMHUM y = -+ | coBNaqanu c rpa 
IlaMH BOJIHOBOMa, a KOOpANHaTa € Maso OTHUAaaCcb OT Z, HaMpaBJIEHHOH BA 
OCH BOJIHOBO]a. 

Korgla pa3Mepbl CeUeHHA BOJIHOBOJa CTpeMATCA K O€CKOHEYHOCTH, MOCTH! 
HM CHCTeMbI KOOPAMHAT, BCIOLY yHOBMeTBOpAIOWeH OOOMM yKa3aHHbIM Tpeoo 
HHAM, CTaHOBHTCA HeBO3MOXKHDIM. OgHako, KaK BHAHO H3 pe3yJIbTaTOB (7), 
POpMyJIbI, OMpeMeatoulNe KOSPPHUMeHTbI OTPaxKeHHA HW PacceAHHA, BXO} 
JIMIb TapaMeTpbl, XapakTepH3ylolulMe ceyeHHe, OT KOTOPOrO MpoucxoUT 
paxkenue (JIA MIOCKOrO BOJIHOBOa — BeJIM4MHAa CeYeHHA HM CKaYOK HaMHH3L 
TepMAeH paspbIB MPOH3BOLHOK (PyHKUHH, ONUCHIBaIOWeH PpaHHIbl BOJIHOBOL 

TakuM o06pa30M, MOXKHO MOJlaraTb, YTO MeTOA HW pe3yJIbTaTbI padorbl 
IIPHMeHHMBI UH WIA pynoposB. B caMom JeJe, mpeacTaBuM ce6e BOJIHOBO, HME 
Ulu [Be HeperyJApHocTH dopMbl B Bue yrvioB. Tora oTpaxkeHHaa BOUI 
CKJa[bIBaeTCA H3 BOJIH, OTPaxKeHHbIX OT KaxKOH M3 HeperyapHocTeH. Ec 
yCTPpeMHTb BTOpy!O Hepery/JIAPHOCTbh K O€CKOHEYHOCTH, TO B Wpesese BOHOR 
nepelieT B pynop. Orpaxkenve OT BTOPOl HeperyJIAPHOCTH pH 3TOM OyZzeT cTp 
MHTbCA K HYJIIO, TaK KaK B CBA3H C YBeJIHYCHHeEM Ce€4YCHHA MVJIOTHOCTb 9dVIe} 
POMArHUTHOK SHEP B STOM CeyeHHH OyeT yOniBaTb. TakuM OOpa3om, KOS 
PUILWeEHTHI OTPaxKeHHA M pacceAHHA B pymopax MOTYT ObITb OMpeseseHbI 
popmysiaM pi6o ni (*). 

IIpupeyem, HanpuMep, BbIpaxkKeHHe JA aMIVIMTyZbI OTparKeHua B CIyG 
COWICHCHHA PeryAAPHOFO BOJHOBOMa HM MpAMOorO pynopa: } 


it 2) ( R 9 
Romina gee dk + dan ba + Brn) 


Rr 


3yecb « — yroul pactBopa pynopa: k, +V k?—)2,/a2 — penvuunn, oTHOCAIMe 
K PeryJIAPHOMY YYaCTKY BOJIHOBOMA; %nn U Ban —UCICHHbIE KOSPPHIMCHTEI. 
OueBHAHO, TO 2Ke CaMOe OTHOCHTCH K KOapILMeHTAaM pacces HUA. Koaddunne 
Tbl OTPaxKeHNA HW PacCeAHUA B KPYTVIbIX HM MPAMOYTOJIbHBIX Pynopax MOTryT 6B 
NOJYYeHbI W3 pe3sybTaTOB pador (?,*) MpelebHDIM MepeXoJOM, aHaJOrHuHt 
PaCCMOTPeHHOMY BBILUIe, | 
2, Henokatbuoe oTpaxkeune. Awnanoruunan cutyalua + 
OuOWaeTCH MPH PaccMOTPeHHH HeMOKaIbHOrO OTPaxKenuA B BOMHOBOMAX 
M pynopax. Kak nokaspiBaeT avasM3 MeToga, pasBuToro B (2,*) u ocHOBaHHO 
Ha pa3JlOxKeHU onepatopa Jlaniaca mo CTemeHAM MaJloro MapaMeTpa, pass 
*KEHHE OCTACTCH CMpaBeAIMBLIM HM MIA PyNopoB, XOTA MOCTpoeHHad B 93T 
‘CJly¥ae KOOPAMHATHAA Ce€TKA CHJIbHO OTMMUAeTCH OT MeKapTOBoli. 
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TakuM oOpasoM, pesyibtatbi (*), rye Haliqensi aMIWIMTY]bI HeJOKaJIbHOrO 
paxkeHHA WM PpacCeHHHA B BOJIHOBOMaX, MOryT ObITh 6€3 BCAKOFO H3MeHeCHHA 
pHMCHEHbI K pymopam. Bpmumem ux 3gecw. Ilycrp pacnpocTpausetca BowHa 
\muyekcom n. Ee amnuuryya orpaxenus 


y 
ie 


R= —iexp(2i\ kat), al) ee (1) 


Amnuintyqa pacceanua nasaq |-f Bonn, BHISBaHHOH mpoxoxmKenHem 7-H: 


im (A2 — A) of 


Mat = ——"z—— exp |i \ (er + bn) de] (1 + 0 (0). (2) 


Wecb C, — KOMMJI€KCHBIM KOPeHb COOTBETCTBYIOINeErO MOMMHTerpabHOTO BBI- 
WKCHHA, MalOUlMH HAaMMeHbUIee NMOJIOKUTeIbHOe 3HadeHHe MHUMOH uyacTH 
Terpala, OCTAJIbHbIeC OOOSHAYCHHA B3ATHI U3 (4). 

|B. JI. Poa ecrsencxum (°) 6pil paccmorpen mslocKHit pynop uacrHoro Bula, 
paBHeHNe PpaHUl, KOTOPOrO MapaMeTpuyecKH 3aMHCbIBaJIOCb B BLE 


a / sin 
Z= — (P + e* Cosa), y=all ute —2F 
Ocb pynopa. 
IIpumenus dopmyupi (1), (2) K sTOMy YaCTHOMY CJIy4alO, MOXKHO NOJy4HTb 
~DPULMeHTLI OTpaxkeHnA HU paccesHua. B vacTHoeTH, kospPpHUMeHT OTPaKenHHA 
[a3bIBAeTCA PABHbIM 110 MOJLYVJIIO: 


2mk, a fc re 
|R| = exp(— z the k, = Sere tere 


fo COBMayaeT c pesysibTaraMu Pox ecTBeHCKOrO. 
| Tlompsytocb cayyaem BbIpasuTb OsarogapHoctTb B. JI. Iloxpopcxomy 3a 06- 
KWeHue padorsl. 


\ 
} b) 


VUucrutyt pasvopu3suku Wu duJleKTpOHMKH * Tlocrynuso 
Cu6upexoro oTzeneHua AxkagemMun Hayk CCCP 18 III 1959 


WHMTHPOBAHHAA JIMVTEPATYPA 


1B. JI. Moxposexni, © P. Yauuuy, C. K.Casspunnx, AH, 120, 
| 3, 504 (1958). 7? B. JI. Tloxposexuth, ®. P. NouL Hone Wenn Kan God) B Been iblexe 
AH, 124, Ne 2, 304 (1959). %C. K. CapBpunubx, Pagnorexu. u 5eKTpOHNKa, 4, Ne 6 
p59). 4M.C. PaeKuu, Paquorexu. M 9/eKTPOHHKa, 4, No 91(41959)) ® B: Jl.) RP oox- 
RCTBEHCKHIi, DKT®, 23, Ne 9, 1603 (1953). 
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Axanemux AH YCCP A. Tl. KOMAP u T. H. APATHEB 


TOHKAA CTPYKTYPA JHEPFETHYECKOLO CNEKTPA 
®OTONPOTOHOB H3 Ca’ 


Visyyanuch 9Hepreruyeckve HM YIvIOBble pacmpezesteHuaA CoTOMpOTOHOB 
Ca*® ¢ momo dotosmysbcun HUK®H-22 tommunok 200 pv. Uaacrun 
Ca TomumHol 8,4 mr/cm? oOmy4asach Y-u3yyeHHeM CHHXpoTpoHa Ou3snKo-TI 
Huyeckoro uHCTUTyTa AH CCCP c makcuMasbHoH sHepruelt 85 Mas. Morons 
CTHHKH pacnowlaraiucb B BaKYyMHOH KaMepe MO, CieLyioWMMH yrviamu 6 | 
OTHOUWICHHIO K HampaBsenuio y-sy4elt: 20; 40; 60; 70; 80; 90; 100; 110; 1 
140 u 160°. Ha seex macTHHKaXx: OpliIo usmepeHo ~7000 culeqoB doTon]} 
TOHOB. 

Ilomyyenuaa rucTorpaMMa 9HepreTHyecKoro pacmpesemeHuA (puc. 1) 06] 
6aTEIBalach 10 MeToxy Weppelipa u Banomeka (1). [pH Tako o6pa6orke cy 
yualiHble MMKM THCTOrpaMMBbI CrviayKMBaloTcaA HM aHaJIM3 CneKTpa ympousaetca. | 
rHCTOrpaMMe HM KPHBOM BUAHbI MMKH, BbIXOAAWLMe 3a Mpesesbl CTaTHCTHUeCK 
ouu60k. Oco6eHHO YeTKO BbILeIAeTCA rpynna MHKOB B OO/JacTH 9HeEprHl 
9,5 no 12 Map. Yuutprad cnekTp octaTounoro agpa K** u skcnepuMentab 
yCTaHOBJICHHOe 3HAYeHHe 9HEPruN TuraHTcKorO pesonanca Ca*?, MoxHO OOS 
HHTb UaCTb 9HEpreTHueCKOrO CMeKTpa B TpeANOOKeHHH, YTO NMOrsOULeH 
Y-KBaHTa BefleT K OOpas0BaHHlo COCTaBHOrO Apa. OfHako OObACHHTb HaJHyl 
rpynn npotronos B u D Takum o6pa3om He yfaetcn. Ec xe mpeaqnoomKyE 
CpaBeAJIMBOCTh MOJeiH BusKHHCOHa, TO CTpyKTypy CMekTpa B HHTepBE 
9,5 — 12 MsB MOxKHO OODACHHTb «MPAMbIM PC30HAHCHBIM» MIpOlleccom. 

«I]aTo» Ha KpHBOM B OOsaCTH SHEprHH OT 7,0 Jo 9,5 Mas mpu sTOM OOD: 
HACTCH HaJIH4HeM COTOMPOTOHOB, COOTBETCTBYIOWMX MepexojlaM c Bo3sbyxKIK 
HbIX ypoBHeli Ca*® B oOlacTH rHraHTCKorO pe30HaHca Ha rpynny nepBbIx Bi 
6y2KWeHHBIX ypoBHelt K*® (or 2,5 no 3. Mops). 

YIvIOBblIe pacMpeeeHHA (COTOMPOTOHOB Ppa3IM4HbIX SHEPreTHYeCCKHX I 
TepBaJIOB, OOpaooTaHHble MO MeTOY HAHMeHbIUMX KBaLpaTOB, OMMCHIBaIOT 
CleAyIOULHMH copMyviaMu: 


oT 3,4 no 9,5 Mop 1 + 0,4 sin? 6(1 + 0,65 cos 6)?; 
oT 9,5 no 15 Mop 1 + 1,2sin?@(1 + 0,5 cos 6)?; 
oT 6,6 no 7,6 Msp (rpynna A) 1 +-0,75sin?9(1 +0,6 cos O25 
oT 7,5 fo 9,5 Msp (anuaTo») 1 + 1,1 sin? (1 + 0,5 cos 6)?; 


oT 9,7 no 10,8 Mas (rpynna B) 1+ 1,3sin?6(1 + 0,35 cos 8)?. 
1234 


bs 
\é 
7 


SHaYHTeIbHOe pasmnuue B AHHSOTPONMM YIIOBbIX PacnpeeeHHi otonpo- 
OB SHEpreruyecknx oOsacTeli, (3,4 9,5 Mas) u (9,5 = 15 Mss) u yraospie 
cnpefesieHHA POTOMpOToHOB rpynn A u B taxxe corsjacyloTca C npelviomKey- 


200 


100 


Ni —— 
NE] ——= 


a CUE anak inh ning: 6 nliS HUAN Ae ae A ee, 


Puc. 1. N (E) — ructorpamMa sHepreTuyeckoro pacnpexereHHA POTOMPOTOHOB H3 
Ca*®; NV, (E)—xKpupax sToro %e pacipeseneHHaA, MomyyeHHad M3 TacTOrpaMMbl 
lo Metozy @Peppelipa u Banowexa (?) 


IM BbILIe OObACHEHHEM TOHKOHM CTPYKTYPbl 2HEPreTHYeCKOFO CNeKTpa B YKa- 
HHOM HHTepBavie 9HEprHi. 


@Mu3uKO-TeXHHYeCKHH HHCTHTYT Iloctynusio0 
Axkayemun Hayk CCCP 18 IV 1959 


JleHHHrpayckui MOMHTeXHHYeCKHH HHCTHTYT 
um. M. VM. Kanuunua 


IMTHPOBAHHAS JIMNTEPATYPA 
1E. Ti. @eppeapa, 1. A. Banaomwer, Marepuansi mexkayHaponn. KOH(. 


)Kenese, asrycr 1955 r., 2, erp. 147, 1958. * D. H. Wilkinson, Physica, 
1039 (1956). 
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3. B. TEOXJOPOBHY 


«CKPbITAA CTPYKTYPA» B MOJEJIN JIM 


(ITpedcmaeaeno axademuxom H. H. Boeoaboseim 20 III 1959) 


1°, Kak 6pwio moKa3aHo B padorax (?,”), ypaBHeHve Jloy uMeeT MHOXKeECIP 
pelmeHHit H OMHOSHAYHbIM BHIOOP PelICHHA 3aBMCHT OT MpPeANOMORKEHUA O UACE 
M pacnowOKennu HyJeH aMMVIMTy Ib paccedHUA Kak (PyHKUMU 9Hepruu. Cyl 
CTBOBaHHe HYJIei AMMMJIMTYIbI pacceAHHA MOXKeT ObITh HHTEPIPeTHPOBAaHO C 1p 
MOULbIO BBELCHHA JONOJHUTEbHbIX COCTOAHHH CBOOOMHOTO TaMMJIbTOHMAaHA, | 
TOPble HE IPMBOAAT K BOSHHKHOBEHMIO JONOJHUTEbHbIX COCTOAHHH MOJHC 
TaMHJIbTOHHaHa, COOTBETCTBYIONIMX MOsJIOCaM aMIIUTyAbI pacceauHua (°,*). 7} 
KMe COCTOAHHA, MOJYYMBUIMe Ha3BaHHe «CKPbITOH CTPyKTYPbm, HE ABJIAIOT| 
ACMMNTOTHUCCKHMH COCTOAHHAMH MOMHOFO TaMWIbTOHHaHAa TIpH afuaOaTuyeck’ 
CHATHH B3aHMOJeHCTBHA, H WIA Teopu mofoOnoro Tuna afuaOaTuyeckoe pi 
CMOTpeHHe BOOOUIe HeMpHMeHUMG. ! 

OrmeruM, 4TO MpeAnoowenHe OO HHACPHHATHOCTH MeETPHKH COCTOAHHM CKP 
ToH CTPyKTYPbI He IpHBOAUT K TpyAHOCTAM, TaKMM KaK, HalIpHMep, NoABIeH 
OTPHIUAaTeJIbHbIX BEPOATHOCTeH TepexOOB B Moses Jlu, Be@yUIMX K HapyleHs 
YHUTAapHbIx cBoicTB S-matpuub (°). Bomee Toro, YacTh COCTOAHHM CKPBIT 
CTPYKTYPbI OOAZATEIbHO LOJMKHA BXOMUTb C HHJePMHUTHOM MeTPHKOH, Daa TC 
yTOOb] M@KAY ABYMA 3HaYCHHAMH SHEPrHu, MPM KOTOPHIX aMMIMTyMa pacce 
HHA OOpallaeTca B HYJIb, H€ BO3HMKaJIO Nowioca, HHTepMmpeTupyemoro Kak ] 
NOJHUTEIbHOe COCTOAHME MOJIHOTO raMMJIbTOHMAaHAa. COCTOAHUA MOMOKUTEIbH 
HW WHAeCPHHHTHOH MeTPHKH JOJMKHEI YepeoBaTbcaA Mex Ly coOoK, oOpa3ya, FE 
IIpuMep, COCTOAHHe THMA «MpH3payHEIX Lunoweli» (dipole-ghost), mpeqmoxwKeuHl 
Taiizen6eprom (8,7). 

2°. PaccMOTpHM BOMPOC 0 BO3MOXHOCTH CYILECTBOBAHHA CKPBITOH CTpyKTy] 
B Mogemu JIn. Mecneqyetca caryuai Mofenu JIM, Kora KOHCTaHTa CBA3H He J 
2KHT B HOPMAJIbHOM OOacTH. Kak H3BeCTHO, IPM 3TOM MaTpUlla paccesHuaA C1 
HOBHTCA HEYHUTapHOH B CBASH C MOABJeHMeM JONOAHUTeNbHOrO CocTosHHA ¢ 
suyueckow V-uacTulbl, OOlaqaioueH OTpHaTeIbHOK HOpMoii (5). 

Ilyctb raMHJIbTOHHaH CBOOOAHOrO MOJIA UMeeT OHO JONOMHUTeNMbHOe 
CTOAHHE 9,; METpHKy CocToAHMH V-uacTHIbI CeLyeT B3ATb MHAeEPUHUTHOH Coram: 


HO OObIdHOH TeopHH. HenepeHopMupoBaHHblli raMHJIbTOHHaH CHCTeMBI UME 
BUA 


H = Hy + A, 
Hy = — my >) 5 (p) bv (p) + mw dy b+ (p) dy (p) + 
p p 


+2 w (k) a* (k) a(k) + Ex >) 9 (p) 0 (p), 
p 


Ma — Fe a) 4p) bv ) - 44 ©) dwP) al] — 


P, k=)—p’ 


— Sou x [ga (P) dv (P)— 44 (P) pu (P)], o= VR Pp 
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WM 9TOM HMEET MeECTO 


{bt (P) dv (p’)} = — dpp’, BU ee 0, 


ae TaMWJIbTOHHaH CHCTeMbI o6ulaaer ABYMH XOPOLUHMH KBaHTOBbIMH 
CJIaMU 


Qi = ny + nw + na, = 


e€ yepe3 fy, Nn, fe, No OOO3HaAUeHEI UUMCJIa COOTBETCTBYIOULMX UacTHIt. 


Paccmorpum cextop Q, = 1, Q, = 0. Coctosnua storo ceKTOpa MOryT 
ITb 3alHCaHbl B Bue 


2>=|— cb (®) + OFF) + 4h (P'S) (Kya (K)]|0>. 
k=p—p’ 


TloqcTaBus B ypaBHenue IIlpenquurepa H |2>=E|z>, nonyaum cucremy 
aBHeHHM VIA aMIVIMTyy: 


eye ee eel () 
(my ye Wr Vie D (k) + goa6, 


ge) Ong C) 


— F)@O (k) = 8% f () 
(@ — E) ® (k) Vaan 


BI 39eCb NOMOKMIN my = 0). 


_ B pesymbptate uckmouenua 6 u M(k) aa cayuan paccesHua E >p npu- 
OMMM K ypaBHeHHI0 


WUE = ere ER 
pe 


= My 


EEL) a,‘ aplignt Daag 


nee - ii z 4 
ice A ge am nae) CEE) g5 (Ex —2) 


Paccesnue §-yactu na N-yactulax ompefesetca byHKiueit 
1 f(@) f (E) 
@O k — ) ee (I ee een BS Pete 
(K) = Suk, — 37 aE at (E) (o—E —i0) 


Bonpoc 0 HaxoxKjleHHH cocTosHHM dusnueckoh V-yacTUuLbl CBOAUTCA K 3a- 
aue OTbICKAaHHA KOpHeH ypaBHeHua A(z) =O B OOmacTH z<u. 

IIpenBaputeIbHO COBepLIHM IepeHOPMMpOBKy Maccbl M 3apsya, BbIAeIMB B 
(z) dacTH, He 3aBHCALLy!o OT 2 WH NpONOpUMOHaJbHy!O 2: 


h(z) =a+6z4+ 2G (2), 


D) 2 
my 1 SP) , Soa t bia S\.f2 (yy pias 
Bt Mi alee 2, eg ee gd ty eee ee 

Shen <i coieai? a Agee Pe Wie aa 


1S ee) Bi 
G (z) 97) 7 "08 (o—2z) + g,E2 (Ee 2) 


Hponspeyem mepenopMuposky Maccb!, MO/lox%KUB a= 0, YTO COOTBeTCTBYeT 
yuato Myr = my = 0. ; 
TlepeHopMuposky 3apiya NpovsBeeM C MOMOIMLbIO COOTHOIMEeHHM 


2 
ge ligs i fa(@) . 80¢_. __ gay? — og 
Bae! amie ee eae 


mi | eee —w= [iF DLO] [14 Fe 


(0) 
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Ylocuie mpoBeqeHua MepeHOpMHpOBOK 


gz 2 (o) Ba? 
h@=S[1+ 7 Lae-at |: 


w® (@ —2) > (Ey —2) 


Kak 6bwio NoKa3aHo B paGore (°), B culyyae, Kora KOHCTaHTa CBASH 
He JI@KHT B HOPMaJIbHOH OO/IaCTH, ypaBHeHHe 


k 


w? (w — 2) 
UMeeT KOpeHb IpH Z=—A (A> 0). iH 
TlonyctuM, TO sHeprvaA  ONOMHHTebHOrTO COCTOAHMA Ey, sexKUT 
OKpecTHOCTH TOUKH zZ==—A. Torga ypaBHeHue f(z) = O ne OyeT MMe 


wpyrux Kopueli, Kpome z==0, mp MOcTaTOUHO MaJIIX go, (cM. pHc. 


B pe3ylbTaTe BTopoe cocTosHHe dj 
A(z) 3uueCKOH V-aacTHubl, oOanaromlee ¢ 
pullaTeIbHOH HOpMOH M MpHBOsAuULee 
HapyilleHuio YHHTapHOCTH MaTPpHl 
paccestHUua, OTCyTCTByeT B pacCMaTE 
Bae€MOM BapHaHTe ,TeOpHH MOgemM J. 
CeyeHue paccesHHaA B STOM Culyuae ¥ 
CKOJIbKO OOJIbIe, eM B OObIUHOM 1} 
puaHte MofemH JIlu, HO STO pacxO*]) 
HHe MOXKeT ObITb CAeIaHO CKOJIb yroy, 
MaJIbIM IIpH OCTATOUHO MaJIbIX 3Hat} 


Puc t Ppabnk ayuul 9) ee ae Mapametpa g?,. Bcayyae, Kor 
Had HHA — cayuah Uennena — Ilayau KOHCTAHTa CBA3H JICXUT BHE HOPMaJ, 

HOM 30HbI, HO HefasIeKO OT KPHTHYeC 
ro 3Hauenua (N*<1), MOxHO C MOMOIbIO BBeACHHA ,BTOPOTO COCTOAH 
CKpbITOH CTpyKTypbl C sHeprHeH Eg << E, QOOMTHCA BOCCTAHOBJICEHHA SPMUI 
BOCTH HemepeHOpMHpOBaHHOro TaMMJIbTOHMaHa, NOJYYMB WIA g> MOJO*KUTED! 


Hoe 3HaueHHe. i 

3°. B HacTosmjee BpeMA MpeRcTaBIAeTCA MpaBLONOAOOHbIM, UYTO KOHCTAl 
Ta CBA3H ™-Me30HHOM TeopHn (a, BOSMOXKHO, Tak2%Ke H QJIEKTPOAMHAMHKK) J 
X2KUT BHE CBOeH HOPMaJIbHOM 30HbI HM, CJICMOBaTeJIbHO, B PeaJIbHbIX PUSMYECKK 
TeEOPHAX HMeeT MECTO Ta %Ke TpyAHocTb, uTO uM B MOfemu Jiu (°,8). Yerp 
HeHve STOH TPpyAHOCTH MOxKeT ObITb MpOBeeHO C MOMOLIbIO HaJIOKeHHA } 
He(H3H4ecKHe COCTOAHUA TpeOoBaHHA OTCYTCTBUA OOMeHa AMHaMMUCCKHMH X, 
pakTepHCTHKaMH C (PH¥3HUeCKMMH COCTOAHHAMM B pe3yJIbTaTe paccesHHA | 
(cM. Tak>xe (1°)). OmHako Takoe yCJIOBHe SKBUBaJIeHTHO BBeJ@HHIO HeJIOKAadL 


HOrO B3aMMOJeHCTBUA, B TO BPeMA KaK Halll MTOM MCKJIOYeHHA TIpH3spadHe 
COCTOAHHM He MIpHBOANT K HapyWeHHIO JIOKaJIbHbIX CBOMCTB TeOpHu HW COXp 
HACT MUKPOCKOMMUeCKy!O MPHUHHHOCTb. 

Astop BbIpaKaer OularofapHoctb mpod. JI. J]. Usanenxo u A. M. Bpogck 
My 3a JucKyccul0, a Takxe B. B. Mensenesy u M. K. Tlomupanosy 3a KpHTHY 
cKHe 3aMeuaHHa. 


: 


Mockosckuit rocyfapcTBeHHbliit yHuBepcuTer Tlocrynu10 
um. M. B. Jlomonocopa 18 III 1959 


UMTUPOBAHHAS| JIATEPATYPA 


1L. Castillejo, R. Dalitz, F. Dyson, Phys. Rev., 101, 453 (1956): F 
son, Phys, Rev., 106, 157 (1957). 2 R. Norton Ark 161 n, Phys. Cer toot 
(1958). = R. Haag, Nuovo Cim., 5, 203 (1957). 4D. Fairlie, J. Polkia 
horne, Nuovo Cim., 8, 345 (1958); 8, 555 (1958). © K. Kallen, Rv Pauli, 
Mat. Fys., Medd., 30, 7 (1956). ® W. Heisenberg, Zs. f. Phys., 144, 1 (1956 

W. Heisenberg, Nucl. Phys., 4, 532 (1957). ® X. Ymen3as a, KesauHTos 
TeOpHA ae VWJI, 1958, a 36,) 0) “SH2b 6 ronn0.6io8,. bi Menxspeges, M.Tloa 
BauHOB, Hayun. Joka. Boicu. wKkombI, cep. cbu3.-maTeM. 30 
Mos, XK9T, 36, 140 (1959). va pt Ee 1 ha 
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_LEO®H3HKA 


H. A. BAJIJIAX u unen-koppecnongent AH CCCP M. ©. MMPUWHK 


O BO3MO)KHOCTH TIPHMEHEHUA CEMCMOPA3BEQKU 
AJIA MPAMbIX TOMCKOB 3AJIEKEM HE®TH HK PA3A 


CeficMopa3Befka ABJIAeTCA BaXKHbIM CpeACTBOM MPH MONcKaX u pa3sBeyKe 
ePTAHBIX H Ta30BbIX MeCTOPOxeHUH; OHA YCNeLIHO MPHMeHAeTCH Win U3yye- 
MA rtlyOMHHOM TEKTOHHKH MH MOMCKOB CTpyKTypubIx tbopM. Baecte c Tem, BCJIeq- 
TBHE CJIOMKHOCTH N€PBHYHOFO CeHCMHMYeECKOFO MaTepHala, BbIsBaHHOM ryOuH- 
bIMH CeHCMOFeOJIOrHYeCKUMHU YCJIOBHAMM, UaCTO 3aTPYAHUTEIbHO MpOCcseqUTS 
STCIbHbIE OTParKaloulMe TopHsonTHl. B aTux cayyaax celicmuMyecKad 3anHcb 
‘apakTepH3yeTCA, KaK IpaBHJIO, H3MCHEHHeM ee CPOPMbI H MepHOAMYeCKUM NOAB- 
ICHHEM HW HCYe3HOBEHHEM OTJeJIbHbIX OTPaxKeHHH. OHO 43 MpMuNH, OcOmKHA- 
[MX CeHCMMYeCKHH MaTepHasl, ABMAeTCA HedTe-ra3s0cofepxKaHHe mMopod. 
ete-rasocoflepwanve MOpok BIMAeT Ha HX MJOTHOCTH, CKOpocTH ynpyrux 
oeOaHHi B HHX, BOJIHOBbIC COMPOTHBJICHHA 9THX MOPOL HW TEM CAMbIM H3MCHACT 
oOsmpvUMeHT OTPaxKeHHA OT TpaHH, MpHypYeHHbIX K HedpTe-ra30HOCHbIM 
JlacTaM, MpOcJlexKHBaeMbIM TO H3y4aemMon Mioulalu. 

PaccMoTpuM, Kak BJIMAeT HecpTe-rasocoyepxKanne Nopos Ha yupyrue cBoH- 
TBA 9TUX NOPOA B Pa3sJIMUHbIX TeOJIOrHYeCKUX YCJIOBHAX HX 3asleranua. 

Becb HedTe-ra30HOCHbIM MaCT ABJIM€TCA MHOFOKOMIOHEHTHOH HeOHOpOL- 
oH cpeoH vu m0 ynpyruM cBoHcTBaM MpescTaBsAeT CO6OH CHCTeMy, COCTOALLYIO 
3 TBePAOH, 2XUAKOH M Tra30BOH KOMNOHeHT. TBepoH KOMNOHeHTOM ABJIAIOTCA 
epHa MOPOAb, U3 KOTOPOM COCTOHT CKewleT KOJJIEKTOpa MW IWeMeHTHpyroulee Be- 
IeCTBO; %KHAKOM HM rasoBolh — HedTb UM Lra3 B He*Te-ra30BOH 3alexH MH BOA 
> HESHAUHTEJIDHBIM COJepKaHHeM ra3a B BOMOcOsepxauleM wacTH MvlacTa. Kpome 
foro, B HedTe-ra3o0BOli 3aex%KH COJep%KHTCA HEKOTOPOE KOJIMYECTBO CBA3AHHOU 
30JIbI, B KOTOPOH Tak»xKe pacTBopeH ra3. B HeOAHOpOAHbIX cpefax Mp OTCyT- 
‘TBHH BHEIIHerO JaBJIeHHA Ha MOposy CKOpocTH ynpyrux KoweOaHHH, MHA 
30JIH KOTOPbIX HECOM3MepHMO GouIbUIe pas3MepOB HEOMHOPOAHOCTeH, ompeesAtoT- 
‘| MAKPOCKOMHYeCKUMH CBOMCTBAMH HeOMHOpOHBIX cpey (*). Ecam nopuctas 
HeOMHOpOMHaA) Cpefa HaXOJMTCA MO] BHEWIHHUM JaBJIeHHeM, TO, B COOTBETCTBHN 
: reopue Tepua o Reopmalluu compuKacaiouuxca wapos (”), CKopocTu ompe- 
[eIAIOTCA TaK2Ke KOHTAaKTOM 3epeH. IlpHHHMad BO BHMMAHHE STH MOJIOKeHMA H 
yuuTpiBad (8), ypaBHeHHe CKOpOcTH MpofombHoh celicmmuecKOH BOJIHEI (ap2) 
3 HeETAHOM 3alexKU B MpeAMOJOXKeHHU, YTO KOMNeEKTOP MpeAcTaBjeH 3epHaMy 
lecKa, B MepBOM NpHOuMxKeHHH ccbepuyecKOH SopMbl C FeKCarOHaJIbHOH UX 
/MaKOBKOH, HMeeT BHI * 


(1 ea aay als 
sia a aha Nd (1) 
p2 rm | m4 to ee 1ACAR 

KoA 6 Ke a 


* PaccmoTuM cayual, Korfa a3 NOMHOCTbIO pacTBOpeH B HepTH, a KOMMYECTBO CBA 


SAHHOM BOJbI PaBHO HYJIHO. 
: ‘ 4239 


rae AP = PD— P; p—cpeWHAA MIOTHOCT MOpHCTOH MOpOsbl, HacbilijeH jp 
xKulKocTIMH; IT — Kos bunneHT mopucTocTH KOvlNeKTOpa; $ — CaxKHMaeMC# 
nulacropol HedtTu; K,,— MOflyJlb BCeECTOPOHHerO CKATHA 3ePeH MeCKa KOJWH 
Topa; PD—reosqunamuyeckoe JaBleHve; P — MlaCTOBOe JaBJeHHe, C — Be 
quHa, XapakTepnsyiomat Mo,ysb IOnra u KosdpuuNeHT Ilyaccona  3e)f) 
mecka KOJWIeKTOpa. 

BesmunHy app 0 (1) B eCTeECTBEHHbIX YCJIOBHAX OJHOSHAYHO OTpeTevIH 
HEBO3MOXKHO H3-3a HeonpeseseHHocTu PD. i | 

He ocravaBimpasch Ha OOcy2KeHHH BO3MOXHBIX COOTHOWeHHH PD VG 
B pa3JIMUHbIX TeOTEKTOHHYCCKUX YCJIOBMAX WM YYMTbIBAA, YTO B OCHOBHOM Pj} 
<P<Pm, a TakxKe, UTO B pesylbTaTe eopmalluun nopod Pm = PD, py 
CMOTpHM IpefembubIe 3HaueHHA AP (Py) — rugpoctaTHyeckoe [aBJIeHve; Prt 
reocTaTHyecKoe JaBJIeHHe). 

1) P>=P, rare Po<Pm, PSPo Torna. AP=0 4, ypaBHenue 
Tepenuimetca B BUTE 


pipes eabalAiee eligi 
p (8 + —_ | 


feaatca mo (1). 

3) PD > P, rue P>Po, PD> Pm. Stor ciysah cOoTBeETCTBYeT OOJIbI' 
WM HeOMpeseseHHbIM 3HaueHHAM PD. a 

IlpeaBaputTesIbHO 3aMeTHM, UTO TPH OMpeMeeHHH Ap. Mbl UCXOMJIM 
IIpeMMOsO*KeHUA, UYTO MeXaHHuecKHe MpHMeCH B NOpOBOM TpocTpaHcTBe JIM 
COBEPICHHO OTCYTCTBYIOT, JIM60 HaXOJATCA KaK Ob! BO B3BEILCHHOM COCTOAHH 
HCIBITBIBAIOT TOJIbKO JlaBJIeHHe BCECTOPOHHErO CKaTHA H HE CKa3bIBatOTCA fF 
YIPyrOM COMpHKOCHOBeHHH 3epeH MecKa. B elicTBHTeJbHOCTH Ke NmpHMec 
pacilOJIORKeHHble Me*K My 3epHaMM lecKa, YMeHbIUaIOT YIMPyrOCTb KOHTAKTC] 
BO3HHKAaIOLWLy!IO B COOTBETCTBUM Cc TeopHelH Tepmua; B stom culyuae B (1) BMec’ 
BeJIMYMHEI C culeqyeT mogscTtapuTb AC = C—C,, rye Cy, xapaxtTepu3yeT M 
KpOcKONMYecKHe yipyrve CBOMCTBa TipwMeceH, HX KOJIMYeCTBO HM pacmouo0x 
Hue B Topax. B npemene, mph AC—O, ypaBHenne (1) nepenuuietca B BH, 


1 i/o 


(are a ( 


Ap2 = 


ees Kino 

IIpomexkyTouHble Maccbl, O6pa30BaHHble MPHMeCAMU, SABJIAIOTCH 30HAMI 
CBASbIBAIOUIMMH 3JIEMeHTapHble OObeMbI 3epeH Necka. B stTux ycsOBHAax Kino 
TOM IOHHMaHHH, Kak JaHo aBTopom ('), NpefxcTaBsaeT cOOol pacnpeseeHHy 
yupyrocTb. CkopocTb Gp, B 3THX YCOBMAX JIA TpeTbero cayuan (nu Ad 
BTOPOrO) OlpewemmeTcA TO ypaBHeHuro (3). 

CKOPOCTH Gp, BbIVMCJICHHbIC JIA MOCTOMHHBIX TapaMeTpoB KOJWIeKTOpa 
WNacTOBOH Her (CkeseT KOWIeKTOpa noOpucTocTbio 20% mpeycrapnen xKBa) 
WeBbIMH S€pHaMH, C+KMMaeMOCTb Hern B = 12-104! Gap) umeror cnenyiouw 
sHaveHia: m0 (1) upw H = 3000M apy = 1970 M/cex; n0(2) ap, = 1300 M/ce 
M10 (3) pj, = 1330 m/cex. Ckopocru, BBmncneHHbIe 110 ypaBHennio (1 
PesKO OTJHUHbI OT CKOPOCTeH, BbIUHCJICHHBIX 110 ypaBHeHuam (2) u (3), HM BE 
ACHHTb CKOJIbKO-HHOYb OMpeMesICHHO CTeIeHb BJIMAHUA WacTOBOH HedTu I 
yUpyrve CBOHCTBa TOpo MO 3HaYeHHAM Qp. MOKa He MpescraBuserc 
BO3MO2KHBIM. 

J(u Toro YTOOLI OXapakTepH30BaTb 3TO BAUSHe BOCHOJIb8y€MCA OTHOII 
HHeM CKOpOcTelH B Hedrecogzepmaaulelt (aps) U B BOMOCOMepxKaleH (Aps3) WacTs 
HePTeHOcHOro IWiacra, re BCe MapaMeTpbl, KpOMe (PJIOMMOB, HallOMHsAIOLUE 
NOpbl KOJWEKTOpa, a Takyke TeOJIOPMYeCKHe YCJIOBUA eFO 3aleraHua ABMAIOTC 
B T€pBOM MpvOIM2KeHHUH OJMHaKOBbIMH. 
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XapakTepHCTHKA Ap, /Ap3, BLIUUCJeHHad pu H = 3000 M, paBHa dpo / Ongt= 
F74=28%; mpa H=2000 M aps/adpp=7448% nu upw H=1000 m 
be /%s3 = 726% *. Vnreppampi usMeHeHusd ps /Ap3 COOTBETCTBYIOT OTKVIO- 
PHHAM 3HAYEHHH Ap: /Aps Iph AP<O u APSO or cpequel Beanuun u 

JOBHO MOFyT CJly2KHTb IpeeaMM TOUHOCTH XapaKTepHCTHKU BJIMAHHA Tia- 
foBOH HedTH Ha ypyrve cBOlcTBA NOPHCTHIX NOpOl B eCTeCTBEHHBIX yCJO- 
AX. 

Kosdutivent OTpaxkeHuA OT BONO-HEpTAHOO KOHTAaKTa HOPMaJIbHO MaJatouleli 
POROMbHOM CeHCMHMYECKOH BOVJIHbI JWIA YKaSaHHbIX BBbIIe riyOMH 3asleraHHA 
wiacra (3000; 2000 u 1000 m), ero napamerpos u cxKuMaemocTH HepTH paBeH 
poTBeTCTBeHHO 175; 17+5 uw 1844%. 

Nopsanok Bewmuun Kosiunnenta OTpaxkeHuA OT MOBepxXHOCTH BONO-HeEdpTaA- 
jorO KOHTakTa ykKa3bIBaeT, YTO OTpPaxKeHHA OT 9THX MOBepxHOcTel B pase 
mywaeB perucTpHpyloTca Ha ceHcMOrpaMMaxX M ABJIAIOTCH OHO M3 NpMuHH 


BeAM4HHbI OTHOWICHHK Ap2/ap3 YKa3bIBalOT, UTO KOS**PHILMeHTHI OTPaxKenuA 
ff KPOBAM HM OT MOJOWBE! HeTeHOCHOrO MacTa B Mpemeax ero BOLocosepxa- 
mA U He@TecOfepKaHUA PasJIMUHI A ABIAIOTCA OMHOH M3 NPHYHH H3MeHeHHA 
lOpMbI CeHCMHYeCKON 3anHcn. 

TlomyueHHble OPHCHTHPOBOUHHIe BEJIHUHHbI, XAPAaKTepH3yIOlle CTEMeHb BJINA- 
MA TacTOBOH He*TH Ha YUpyrHve CBOHCTBa NOPOL, MalOT BO3MOMRKHOCTh Cle aTb 
/:IBO O BOSMOXKHOCTH OKOHTYPHBaHHA 0 YUPyruM CBOHCTBaM HedpTe-rasocoxep- 
‘alle YaCTH WlacTa B OKPyXalowlHX OTJOKeHHAX. ITO MO3BOMACT NMOCTABHTb 
bmpoc O BO3SMOXKHOCTH UCHOJIb30BaHHA CeHCMOPasBeAKH HE TOJIbKO JIA MOH- 
KOB CTPyYKTYPHbIX (pOpM, HO M AVIA HeMOCcpefCTBeHHOrO OOHAapyKeHHA He*pTsA- 
IX H Ta3OBbIX 3alexKeH H HX OKOHTYPHBAHHA, T. €. AIA MPAMbIX MOMCKOB He*TH 
| rasa. 


VWUucturyt reomoruu uw paspa6oTKH roplouHxX MCKOMAeMbIX Tocrynuso 
Axkajemun Hayk CCCP 18 III 1959 


LILMTHPOBAHHAH JIMTEPATYPA 


lie! JO. B. Pusnuueuxo, Ves. AH CCCP, cep. reorp. u reodus., Ne 2 (1949). 
|H. R. Hertz, Gesammelte Werke, 1, Leipzig, 1895, S. 155—173. * F. Gassman, 
eophysics, 16, 673 (1951). 


* Apa /Upz UPH STUX YCIOBUAX, uit KYOMYeCKOM yraKOBKN sepeH (cibepHuecKoH (bopMbl) 


DOTRETCTBEHHO paBHo 72 +6; 72 +6; 70+ 4%. ty 
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Jloxnayn AkaweMun Hayk cccP 
1959. Tom 126, N: 6 


K. T. BOFAAHOB 


HOBAA AM@UAPOMUYECKAA CHCTEMA CYTOUHON 
MPHJMBHOM BOJIHbI B 3AJIABE HOPTOH 


(IIpedcmaeneno axademuKom B. B. Wyaetixunoim 14 III 1959) 


PaccmaTpuBad XapakTep MpHJIMBHbIX JBYXKeHHH YyPOBeHHOM MOBeEPXHO'F 
pocTtounol uactu BepuuroBa Mops, yaslOCcb NOAMeTHTb ocoOeHHOCTH B pacii}f 
CTPaHeHHH CYTOUHDIX MPHJIMBHBIX BOJIH K, 4 O, wa akpaTopuu 3auBa Hopi 


u B CeBepHoli uacTH BepwuroBa Mops Me2K]ly OCTPOBOM Cs. JlaBpeHTua HM 110.) 
ocTpoBoM Cproapy. OTH OCOOeHHOCTH 


COOTBETCTBYIOT HMeIOUIMMCA lmpeAcr 
JICHHAM O XapakTepe pacmpocTpaHen| 
CYTOUWHDIX BOH K, H O, B 9TOM palog 
NOYePMHYTHIM M3 OMyOJMKOBaHHbIX Ké 
KOTHaJIbHDIX JIMHHH ia Bepuarc 
Mops. Jlia aHalu3a pacipocTpaHen! 
CYTOUHbIX IPHJIMBHBIX BOJIH B 9TOM pal 
He HCMOIb30BaJIMCb 3HAYCHHA TapMO! 
YeCKHX MOCTOAHHBIX MPHJIMBHBIX KO} 
6aHHit ypOBHA, OMyOJIMKOBaHHBIe B | 
januax MexfyHapofuoro rufgporpad 
yeckoro Gr1opo (1) u BI IpuauBubx Tau} 
wax AurviMacKoro almuparelictsa (?) 

Jina Ooslee HariaqHoro mpeycrTaB. 
HHA TIPWJIMBHbIX JBHKeHHM ypoBeHH 
Puc. 1. KapTa KoTHyaJIbHBIX JIMHH BON- TOBeEPXHOCTH ObIIM MOCTPOeHbI Kap 

ubt Ky Qua samapa Hopton usorune BowH K,. Marepuasiom WA I 
CTPOCHHA STHX KapT MOCJ YX CHKCUACHHIC BbICOTHI YPOBHA, BbIUHCJICHHbIC J 
IMYHKTOB, HMEIOMULHX FaPMOHHYeCKHEe MOCTOAHHbIC MPHJIMBHbIX KOMeOaHHH ypc 
HA B 9TOM paHoune Mops. KapTpi u30runc BouHbI Ky, NOCTPOeHHbIe WIA KarkJIC 
yaca CYTOK, MOKa3bIBaloT, YTO YPOBEHHAA MOBEPXHOCTb 3auBa HopToH H pak 
Ha MOPs Mex ly ocTpoBom Cp, JlaBpexTusa u moJlyocTpoBoM Cpioapy Bcerya UME 
MOUTH MOCTOAHHBIN HaKJIOH K TOPH3OHTAJIbHOM MJIOCKOCTH, NPH4eM HaKJIOHE 
Had YPOBeCHHaA MOBEPXHOCTb BpalllaeTCH BOKPyr HeKOTOPOM TOUKH B TedeH 
IIpHJIMBHOrO Nepvosa. ITO roBOpUT O TOM, 4TO B JaHHOM paHoOHe MOPA MpHJIk 
HbIe KOeOaHHA YPOBEHHOH MOBEPXHOCTH CYTOUHOFO MepHoa UMeIOT XapakT 
CTOAYHX KoeOaHHl (B moe Cub! Kopnouuca). 

MoxHOo 6biI0 6bI MOMOGHBIM »Ke OOPa3s0M MOCTPONTb KapTbI W30rHNc BOW 
O,. OnuaKko 9T0 JeaTb HelledecooOpasHo, TaK KaK rapMOHMYeCKHe MOCcTOS 
HbIe BOJHbI O,; BO MHOFOM CXOJHbI C rapMOHHYeCKHMM MOCTOAHHBIMU BOJHBI A 
Nonyamnautryyet H Bowpt O,; npumepHo Ha 50% MeHbIIe COOTBeTCTBYIOIL 
aMIVIMTy Bob! Ky, yrubl NoOxKeHHA g BOHDI O, B TeX 2%Ke MyHKTAX 
moOepexkbe 3auBa HopTrow u3MeHsIOTCA TaKHM 2Ke OOpas0M, Kak M yTJIbl 110, 
*KeHUuA BoTHE! Ky. Ilostomy topMa ypoBeHHow moBepxHOCTH M XapaKTep 
M3MCHEHHA, OOYCJIOBJICHHbIe CyTOUHOM BOTHOH O,, B OOIeEM OeHb CxOR 
c¢ POpMOH ypoBeHHO MOBepXHOCTH M XapaKTepOM ee H3MeHeHUA, OOycuOBmK 
HbIMH BOWHOK Kj. 
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B3an° 3a "OCHOBy KapTbl ug0runcTBOUHE! Ky, NOCTpOeHHBIe AA Kaxoro 
hca IIpWJIMBHOrO Nepvoga (pH ycnopuax B=1,b6=0,C=1 u c=0), 4 
NOJb3SyH MeTOR H30rHc, HeETpyqHO MOCTPpOHTb KapTY KOTUabHbIX JIM 
piHb! Ky. Sta Kapta (cm. puc. 1) BcKpprBaeT HamMuMe B cCeBepHoh uacTH 
musa Hopton amppuypomuyeckol cucTembl cyTOuHOM BOMHbI Ky, WeHTP KO- 
pol (amdpuzpomuyeckand TOuKa) pacnooxKeH BOM3H OCTpoBa CremxK. 
AnaJlOruuHy!0 KapTHHy, KaK 93TO yka3biBaeTCH BBIille, Lact KapTa KOTH- 
JIbHBIX JIMHHH BOJHbI O,, MOCKOJbKy TrapMOHMYeCKHe TOCTOAHHbIe BOJIH Ky, 
}O, BO MHOrOM CXOJHBI. 

| Ampugpomuueckue cCHCTeMbI CYTOUHBIX BOJIH B 3amuBe Hopton panHee He 
fMeuaJIMCb HH Ha OJHOM M3 ONYOJMKOBaHHbIX KapT KOTHaJIbHbIX JIMHHH. 


- 


Vncratyt oKkeanonoruu Tlocrynuso 
AxkaylemuH HaykK CCCP 13 III 1959 


HMTHPOBAHHAS JIATEPATYPA 


1 International Hydrographic Bureau, Tides, Harmonic constant, Special Publication, 
jonaco, march, 1940. 2 Admiralty Tide Tables, P. II, London, 1938. 
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Joxxagn Ankagemunu uayx CCCP 
1959. Tom 126, N 6 


TEO®H3KL 
H. H. BYJIb@®COH ; 


O MEXAHH3ME PA3PELIEHHA HEYCTOHYMBOCTH 
B CBOBOJHOHW ATMOC®EPE 


(IIpedcmasaexo axademuxom JI. H. Cedoeoim 16 II 1959) 


1. B HacTostlee BpeMaA He CYMeCTBYeT NPAMBIX MeTOJOB, MO3BOJIAIOLL 
HCCJI€4OBaTb M€XAHH3M BO3HHKHOBeHMA HM pa3BHTHA KOHBCKTHBHBIX J[BH2KeH 
B CBOOORHOM aTMoctbepe. OfHaKO XapakKTep 3THX MpoleccoB MOxeT ObITb ON} 
JleJICH KOCBCHHO, ITyTeM MCCeOBaHHA 3aKOHOB H3MeHeEHHA C BbICOTOM TeMI 
PpaTyPpbl WH CKOPOCTH KOHBEKTHBHbIX MOTOKOB, KOTOPble, KaK H3BeCTHO, 3ak 
CAT OT THIa MCTOUHMKOB Tella, XapakTepa ABMXKeHHA BOSAyXa B CTPyAX, CT] 
TudpuKalun aTmocdeppi uv T. 2. (17°). U3mepnTb ykKa3aHHble MapaMeTpbl B ¢ 
JIeJIbHO B3ATOM BOCXOAALLEM NOTOKe B MpPHpOAHbIX YCJIOBHAX TakxKe He Ip 
CTABJIA€TCA BO3MOXKHBIM. OHaKO paspaOoTaHHbI B NocieqHve Tofbl MeTOL ¥ 
WMKalMH BOCXOJAMIMX KOHBEKTHBHBIX NOTOKOB MIpH MOMOLIH YYBCTBATEJIbHC) 
TePpMOMeTPa, yYCTaHOBJIeCHHOTO Ha caMouleTe (*), HM MeTOA cTaTHCTHYeCKO HHTE 
IIpeTalHH pesyJIbTaTOB U3MepeHHH (°) NOSBOMAIOT NOMYUMTh pacnpelesieHuA Te 
mepaTyp B WeHnTpax BOCXOAAWIMX MOTOKOB. STO WaeT BOSMOXKHOCTb CTaTHCTHt 
CKH HMCCJIe@lOBaTb H3MeCHeCHHA TeMMepaTypbl KOHBEKTHBHBIX MOTOKOB C BbICOTC 

2. Pacnpeyenenue F(s, T,) MelicTBHTebHbIX JMaMeTPOB S KOHBCKTHBH 
CTpyH B MOcKOCcTH NoJleTa H TeMMepaTyp 7, B UX WeHTpax CBA3aHO C Kcr 
MECHTAJIbHO NOJIYYeHHBIM paciipeyetenuem w(l, T) pasmepos / cayuaiiHbIx cet 
Hu CTpyH CaMoseToM Hu TemMnepatyp 7, COOTBETCTBYIOINUX 2THM CeYCHHAM, COC 
HOLWeHHeM 

l 
PS, Po) = >" aan [tw (1,  NVR—s- ( 
Syecb S — moment |-ro nopszKa pacnpefenenua F(s) ToubKo pasmMepoB erp} 
co 


gy 2 ss a eee ( 


T, I Ie | LV ss 


(w(/) — pacnpejenenne pasmepoB cyualinpix ceuenuii); h — MapaMerp, omp 


ACNAIOWNA MpoPusIb TeMMepaTypbI B cTpye, KOTOpPbIli Npemnonaraetca ume 
IWHM BU 
r2 \R/2 ee | 

fet Uren) bee ( 
rye F — paccrosnne oT WeHTpa crpyw fo Weutpa ceyenun pasmepom J, a R : 


pafuye crpyu. Cpequne Temmeparyppl B WeuTpax crpyli T, ompelenmiorca 1 
paccuvTaHHbIx pacnpegenenuti (1). | 

3. OveBu AHO, 4TO Mpocbub Temnepatyppr (3) B m1060M ceueHuH cTpyu © 
A€T TAKMM 7Ke, KaK HB WeHTpasibHOM ceyeHHH. Tlostomy 3HaueHHue h MOE 
ONPeAeIUTb U3 (OPMbI HMNYJbCOB TeMNepaTyPbI, NONYYCHHEIX MpH MepeceueHy 
KOHBCKTHBHbIX IOTOKOB CaMOJleTOM. Ha OCHOBaHHM 9THX JaHHbIX ObWIO Hal 
WeHO, 4uTO (3) HocraTouHO xopollo onpaBAbIBaeTca mpH 4} = | *, Tlonyyenup 


* Tlonyuenntie uMIysbcbl TeMnepaTypb, Kak MpaByao, HeECHMMeTpHUHbI. Ec 3a eH 
CeuCHHA IPHHATh TOUKY, COOTBETCTBYIONLy!0 MaKCHMaJIbHOM TeMMepatype, TO A = 2. Onnako B 
MPMBEACHHBIC HIKE PESyJIbTATEI MOMHOCTbIO COXPaHAIOTCA H B 3TOM Cuyuae, 
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KOH MaJiO MeHAeTCA Cc BbIcoTOH* (cm. Ta6z. 1). Takum o6pa3o0m, mpeyno- 
araeMoe mofoOue npodusel Temneparypbl B CBOOOAHO MOMHUMAIOWIMXCA CTPyAX 


Taobdauna 1 


PaccTosHve OT LeEHTPOB UMMysIbcoB pasmMepom J 
Buicota Uucao0 
ieee 0 1/8 L/h 38 | ete | 
mlometa, M penuii 
CpequH. 3Hau. OTHOCUTeIbH. TeMuepatyp T/T, 
10 90 4,00 ORY 0,83 0,52 0,26 0,00 
50 77 4,00 0,96 0,82 0,53 0,28 | 0,00 
400 60 | 4,00 0,97 0,89 0,58 0,31 | 0,00 
200 47 47,00 0,96 0,82 0,58 0,37 0,00 
300 37 4,00 0,98 OF 92 0,62 0,44 0,00 
500 46 4,00 0,93 0,84 0,60 0,40 | 0,00 
700 35 4,00 0,99 0,84 0,63 0,43 | 0,00 
1000 2S) 4,00 0,94 0,84 0,58 0,43 0,00 


|’) ompaBAbiBaeTcA MH B YCJIOBHAX CBOOOAHOM aTmochepbl. OTHM NosTBep- 


4, Pacnpegenenua (1) paccuutsi- 

aJIMCb Ha OCHOBaHHH JaHHbIxX H3Mepe- 40 
imu Oomee 25 000 KOHBEKTHBHBIX T0- 

oKOB Ha BpicoTax oT 8 Zo 3000 m **, 

JO YYeHHBIX B Nepvog 1952—1956 rr. 

| pasmMudHbIxX paltonax or 40 jo 

50° c. mt. M3mepeHua nponsBoMJIMCb O5 
YCNOBHAX PaBHHHBI, JIETOM, B COJI- 
keuHy!o tllorofy B mepvog or 10 Zo 
16 uwac., KOra rpaueHTbl Temmlepa- 
rypbl BOH3H MOBepXHOCTH 3eMJIM 
IpeBbillaM aquaOaTHyueckHh, a BbILMe 0 
b cpenHem 300 mM mouTH Bo BCeM cJI0e 
KOHBeCKILMH ObWIM MeHbIIe, HO OJIH3- 

KH K Hemy. Cpequwe TemMilepaTypbl B- Puc. 1. Usmerenve c BbICoTo cpeqHeli Temme- 
leHTpax CTpyH, paccuwTaHHble AVIA paTypbl WeHTPOB KOHBEKTHBHbIX TOTOKOB 
BEICOT z, paBHbix 8; 30, 50; 100; 300; 

p00; 1000; 1500 u 2000 m, npencraBsmeHbI TOUKAMM Ha PHC. 1. 9Ta jaHHple moKa- 
BBIBAIOT, UTO TlaeHue TeMuepaTypbl BAOb OCH CTPyH AOCTATONHO TOMHO ONM- 
CbIBaeTCA 3aKOHOM *** 


Tomi be (cue), lowerpag)*s**, (4) 


| 
KOTOPHIM MoMyyeH TeopeTHueCKH AA CyUadt CMOHTAHHOTO BOSHAKHOBEHHA TYP- 
(OYJICHTHEIX CTpyli B HeyCTOHYMBOK atTmocdepe (7,°). KavecTBeHHO STOT \ pes yJIbTAT 
cmekyer TakxKe M3 COMOCTaBJIeHHA 3aMHCH TeMUlepaTyp Ha OCIMJIJOrpaMMax 
 XapaKTepoM NofcTuulaiouleli MOBepXHOCTH, Hal KOTOPOM MPOWSBOAMIHCb IO- 
ietbI. [IpupasaHHble K MOMCTMMAaIOUleH NOBepXHOCTH CTpyH HaGJOLaroTCA TOJIb- 
IKO Haj, CPaBHUTebHO HarpeTbIMH YYaCTKaMH 3eMJIM UM ABJIAIOTCA mpeoOs1aaro- 
tel dopMof KOHBeEKTMBHBIX MOTOKOB TlaBHbIM OOpasoM B YCJOBHAX Top, Te 


| * Tlpodbumb TemNepaTyps! B KOHBEKTHBHBIX MOTOKAaX MCHACTCH T1aBHEIM 06pa30M B HWKHUX 
100 — 200 m; Baume 200—300 M OH MOUTH TOUHO COOTBETCTBYeT 3aKOHY (3) np yea 
** 8 mM — cpequaa BbicoTa Opetollux NoreTOB Mo paAHOBbICOTOMEpy. 

#**  TennenllHH K HEKOTOPOMY OTKJOHEHHIO TeMMep aTyp KOHBEKTHBHEIX IOTOKOB OT 3akoHa (4) 
Ha BEIcoTe 8 M BbI3BaHa, 10-BHAMMOMY, TeM, YTO CTPyH 8apowAMaloTCA He HEMOCPeACTBCHHO Y 
MOBepXHOCTH 3eMau, Ha BbIcoTax 1500 u 2000 mM—mpolleccaMH KOHeHCaH, B pesybTaTe 
KOTOPbIX CpeqHHe TeMMepaTypbl NOTOKOB Ha yPOBHAX 2500 u 3000 mM axe HeCKO/IbKO pactyT C 
BBICOTOH. 

*#Ek* QyaueHHe Cj 3aBHCHT OT IWHPOTbl MeCT a, Ha WMpoTax 58; 49 wu 41° 9TH 3HaueHHA 
mpvoOausntembHO papust 0,9; 1,2 4 lee 
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KOHTPacTbl TeMMepaTyp OCOGeHHO CHJIbHbI. (Ha xapakTepHbIMH BeplInHaM 
KOHBEKTHBHbIe€ MOTOKH CHCTeMaTHYeCKH OTMeYaJIMCb B pa3sJIMYHble AHH, pasJin{e 
Hoe BpeMA JHA M Ha pasiMuHbIX BEIcCoTax 20 800—1000 m.) IIpu nomerax Hip 
OTHOCHTebHO OZHOPOAHOH MopcTHalouje MOBepXHOCTbIO (B YaCTHOCTH, M]j 
HeOJHOKPaTHOM NOBTOPeHHH NOJeTOB BAOMb KaKOrO-JIHOO MapUIpyTa) MpHBA3a'| 
NOJYYCHHBIE MMIMYJIbCbI TeMMepaTypbl K KOHKPeTHbIM yYacTKaM Mapuipyta || 
IIpeAcTaBJIAeTCA BO3MO2XKHbIM. TakuM oOpa3o0M, 9TH JaHHble,Tak Ke Kak HM ph 


ld 
BeJCHHbIe€ BbILMe Pe3YJIbTATbI PaCYeTOB, ABJAIOTCH SKCIICDHMCHTAJIbHbIM OKY 


3aTEJIbCTBOM TOFO, UTO KOHBEKTHBbIe NOTOKM B TOM Buje, B KOTOPOM OHM OC} 
U€CTBIAIOTCA Ha, NOMaBJIAIOMeH YaCTbIO NOBEPXHOCTH SeMJIN, He MpHBA3aEs 
K MOJCTHI aloe NOBepXHOCTH, a BOSHHKAalOT CMOHTAHHO B cJl0e co cBepxayuao |i 
THYCCKHMH TpaHeHTaMH TeMIMepaTyPpbl. 

5. SaKOHbI H3M€HEHHA TeMMepaTyPbI H CKOPOCTH BAOJIb OCH CNOHTAHHO BO} 
HMKaloulux CTpyl 


Tins tas ( ) 

Wo et, zZ'/s ( 
NOY YaloTCA, ECM NOTeHUMabHad TeMnepatypa 8 B HeEYCTOHYHBOM Coe MeHAey 
CA MO 3akoHy a 
0 (z) — 0 (2) ~2-*, (F 


4TO HM MMeeT MecTo) NpH cBOOoAHOM) KoHBeKUMH (7,8). Sakonbi (5) un (6) nom} 
YeHbI WIA Cyyad TypOyJleHTHBIX cTpyH. OHako MeTOJaMH, aHaJIOrMuHbIM 
(*) um (°), HETPpyMHO MoKa3aTb, 4TO 3T} 
10m! , 3aKOHbI CIpaBeMIMBbI MW [WIA JlaMMHal| 
HbIX CTPyH, a Take MPH OTCYTCTBHY 
TpeHuA BooOuse. Mensetca TombKO or! 
Ma CTpyH, KoTOpad via TypOyJeHTHOr 
IBUXKEHHA OllpeseineTcA 3aKoHOM R ~/] 
JIA JlaMuHapHoro R ~2zs*, i 
HesaBucumoctb 3akoHos (5) u (6) c| 
XapakTepa NBHKeHHA BCTPyAX NOKasb} 
BaeT, UTO H3MCHEHHA C BBICOTOH Temme 
paTypbI¥ CKopocTu cTpyii onpesensiore 
; 50 100. 160 200 250m “©XMOYWTEbHO HEYCTOHYMBOCTIO ATM 
ccbepbi (7) (?). Bmecre c Tem, nocKoubk | 
Puc. 2. J[nepnoli xox pacnpegenennii pas-  HaslMune TPeHHA WIM TYpOyseHTHOCT 
pa Ne lia BbIcoTe 100 m 17 VITI 1955 .  BbIpaxKaeTCA B H3MEHEHHH CPOPMBI CTpyy| 
sea sa ae eee Greene TO BECbMa BEPOATHO, 4YTO 3aKOHEI (5) Hi (E 
l2uac. 55 mun., #—16 vac. 10 mun., H€ AOU2KHbI 3aBHCeTb Take OT CopMI 
5—18 yac. 35 mun. KOHBEKTHBHBIX TIOTOKOB **, JlaxKe ecu 
OHH He ABJIAIOTCA cTpyamu. Cwyepye: 
OTMETHTb, YTO3AKOH (5) ONpaBALIBAeTCA B MpeANOO%*KeHHH, UTO KOHBEKTHBHBI. 
NOTOKH MNpeACTaBAIoT COOOH Ny3bIpH B GopMe d1MMCOuTOB Bpauenna (° 
Tak 2K XOPOIlo, Kak M B MpeANOMOXKeHHM, YTO STH MOTOKM —cTpyu. 
6. Teoperuueckas cBAgb 3aKOHOB (5) H (6) u 9kKcnepuMeHTabHOe NoATBeEpxK 
Ache ciipaBewuBoctu (5) B NPHpOAHbIX YCOBHAX MOSBOMAIOT CUHTaTb, YT 
HSMCHCHHE€ CKOPOCTH BOCXOAMLMX MOTOKOB B CBOOOAHO! aTmoctbepe He3aBHCHUM 
oT MpeANOwaraeMoro XapakTepa JBH2KeHUA OH3KO K 3aKoHy *** 


Wo = Coz (Cp ~ 0,2 mh cex) (8 


* Tlosy4eHHoe Ha ocHOBaHHH (2) usMeHeHue cpeqHuX pasMepos cTpy c BLICOTOM NoKa3san0 
NTO B HWXKHHX 100 — 300 M, T. @. B coe, Tze 00/dz<0, hopMa KOHBeEKTHBREIX NOTOKOB 61H 
k (opme 7aMUBapHBIX CTpyi; Bete 100 -— 300 M pa3MepbI KOHBCKTHBHBIX MOTOKOB Noaru A 
M&HAIOTCA C BBICOTOH. 
vty Sakonst (5) 4 (6) Mory? 6niTD NOJYYeNbI HE TONbKO AIA KPYPIbIX, HO WH Qwaia wIMHel AIX: 
etpy# (°) u, 1O-BUAMMOMY, CIPaBeAJIMBbI 1/11 HeCTAaHOHAap ABIX Mpoueccos (ecu1H OxTaxKTeEHH 

(HTP AMID HBIX o6ulacTeit KONBEKTHBHBIX MOTOKOB Npoucxo_Hr anuaOaTuyeckn). 
Takue cpaBHUuTenbHO HeOOJIbIIMe CpeHHe CKOPOCTH KOHBCKTHBHBIX MOTOKOB 4H OTHOCH 
ee pein eeneine oe C BPICOTOH MOATBEpKLaloTCA MaHHBIMH NaHepHbIX MO/eTOB, HalpH 
- POHCXONAT B MOTOKAaX, KaK MpaBHvio, Gonee MOMLRBIX, ¥eM «cpeqHHe» 
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YeHHe Cy IEFKO OMpefleviAeTCA Ha OCHOBAHHM 9KCHepHMeHTaIbHO MOy4eH- 
0 3HaveHHA C, (?). TakuM oOpa3o0Mm, TemMepaTypa HM CKOpOCTh B 1060 TOUKe 
YH MpHONM3HTeIbHO paBHbl 


P11 z-*(1 — AIRY, (9) 
~ 0,22 (1 — r?/R2)". (10) 


7. PacueTbl pa3MepOB KOHBEKTHBHBIX NOTOKOB (°) oO MaHHbIM H3MepeHui, mpo- 
eeHHbIX B Pa3JIHYHbIX (PU3HKO-reorpauyeckUX YCJIOBHAX, MOKagaJiu, He- 
HCMMO OT TipefNouoKeHHuA O PopMe NOTOKOB, YTO PpasMePbI UX CUCTeMaTHUe- 
YMCHbIUIaIOTCA C POCTOM HeyYCTOHYMBOCTH HIM TYpOyJeHTHOCTH aTMocdhephi * 
. TaO. 2), 4YTO CCOOHeHHO HarinHO MpOABAeTCA B H3MCHCHHH Ppa3sMepoB 
OKOB B TeyeHHe HA (pric. 2). (TombKo B ropax, re KOHBeKTHBHbIe CTpyH 


Ta6Omuna 2 


CpeqH. pasmepbl CpeqH. KOHLI. NOTOKOB 


€MA AHA, YCJIOBHA NOrosbl Bpicota Uucso0 4 
| HJIH XapakTep NofcTua. MOsIeTOB M3Mepe- cTpyh, reeks queso. =. | ___ Ny 8bI- 
MOBepXHOCTH BM Hult AWAMCTPH lon nuncou- | CTPYH Ha ih 
BM OB B M 4 «M2 Mageirtc 
Papuuna 
yTpo HM Beep ** 8—1000} 6732 64 ay? 39 653 
TeHb | 8—1000) 13264 50 441 82 2100 
6e306.1. 50—2000) 1726 56 46 64 1330 
}Pa3BHTHe MOLL. OOaKOB 50—2000) 1088 52 AA 79 1940 
Mope *** 400—1000 371 53 4A 26 648 
cya 100—1000 314 48 36 38 1090 
osepo *** 20—300 23 58 48 84 1430 
cya 30—300 7969 52 40 127 3170 
nove 50—300 2983 58 AT 88 1730 
mec 50—300 5744 56 42 400 2390 
Topxt 
yTpo H Beuep ** 2883 78 62 26 409 
JleHb 4407 83 66 4A 638 


* m — OTHOWeHHe TOPUSOHTAMbHBIX CCel SIVJIMMCOMAOB K BepTHKaJIbHbIM. 

** K yTpeHHHM HM BeyYepHHM OTHCCATCA M3MEPeHHA, PHINOJIHCHHBIC ZO 10 vac. u mocne 
yac. CpefqHero MecTHOTO BpeMeHH. 

*** VismepeHu Ha MOpeM HM O3epaMH MPOHSBOAMIMCh HOUbIO. 


| 

@ ABJIAIOTCA CIOHTAHHBIMH, Pa3sMepbl NOTOKOB AHEM CoJIble, YeM YTPOM H Be- 
epom.) Takum o6pa30M, jlaHHble TaOu. 2 TakxKe corlacyHwoTcA Cc TeM, YTO 
JagpellieHHe HeyCTOHUMBOCTH B CBOGORHOM aTMochepe OCYMeCTBIAeTCA TaB- 
ILIM OOPa3oM MyTeM pa3BHTHA CIOHTAHHbIX KOHBCKTHBHbIX NOTOKOB. 


Vuctuty? mpuksaqHol reopu3sHku Ilocrynusio 
Akayemuu Hayk CCCP 11 II 1959 
WMTHPOBAHHAA JIMTEPATS PA 
ia w, Senbxz0n 124, KT, 7, B. 12 (1937)... 7G, K. B aut c hie Lom, @tuarts 
. Roy. Met. Soc., 80, Ne 345 (1954). °C. H.B. Pries tie Vs \ Fe Ki rBaad-l, Quart: 
. Roy. Met Soc., 81, Ne 348 (1955). 4H. H. Ry ab odcou, H3p. AH CCCP, cep. reo- 


3., No 5 (1956). ®H. H Byabgdcon Msp. Ali! CCCP, cep. reodus., Ne 7 (1958). 
C. H. B. Priestley, Proc. Roy Soc., A, 238. Ne ID14 (1957) AWC Mon HH, 
. M. O6yxos, Tp. Teodus. nuct. AH CCCP, Ne 24 (151) (1954)5 7% Go Te BaP ite 
tley, Austral. J. Phys., 7, Ne 1 (1954) Swe Wooo di wiarid.a. Acro sRev., ols 
9 9 (1956). 


* HecmoTpa Ha yYMCHbUICHHe PasMepOB NOTOKOB, HX OTHOCHTCJIbHbIM OObeM BOSpacTaeT, Tak 
aK CyUlecTBeHHO yBeIHYHBaeTCA KOHICHTPalluaA NOTOKOR. 
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Jloxuagn Arkayemun nayr CCCP 
1959. Tom 126, Ne 6 


TEXHHYECKAA PH3SH 


10. B. BOPOBbEB u A. A. BASHPHH 


O MOJIEBbBIX XPOMATHYECKMX ABEPPALLHAX B QJIEKTPOHHON} 
MUKPOCKONE | 


(ITpedcmaeaexno akademuxom A. A. Jle6edeeoim 23 III 1959) 


Mccemopanuio MOJIeBbIX XpOMAaTHY¥eCKHX aOeppalluu B JJIEKTPOMarHHTH 
MuKpockone mocBallenb! padorst Mopurto (1) u Kaunas (?). StuMu apropamu Of 
JIO M0Ka3aHO, UTO MOeBbIe XpOMaTHYecKHe aOeppallun yBeMYeHHA UM NOK 
pota MoryT ObITb HcnpaBMeHbI NOAOOPOM BeJIMYHH TOKOB HM UX HallpaBJIeH 
B JIMH8aX 9JI@KTPOHHOTO MMKPOCKoNAa. 

B nactosieh padore Oyler ucceqoBaH BOMpOc O MOMeBbIX XPOMATHUECK: 
a0Gep altuax B 9JICKTPOHHOM MUKPOCKONe, B KOTOPOM OCH OCBETHTEeIA, o6bE 
THBHOH MW MpOCKIHOHHOM JIMH3 CMeLICHbI OTHOCHTeJIbHO Apyr Apyra, Kak 9p 
(pakTH4ecKH BCerfla MMeeT MECTO. 

EcJid pacCMaTpuBaTb cucTemy 6e3 JeHcTBy1olleH anepTypHOH Juadparmpr 
CUHTATb, UTO anepTypa BICKTPOHHBIX MYYKOB ONpeeAeTCA anepTypow ocBeT 
TeJIA, TO BeJIMYHHA CMeLCHHA H300paxKeHHA MPOH3BOAbHOH TOUKM Ha OObeEK 
pH M3MeHeHHM yCKopsroulero HanpaxKeHHaA c U na U + AU onpenensen 
dopmy Jon 


AX = 2 x — asy + am, 


AV wAOX LE ye, 


mye X u Y — koopuHaTE H306paxKeHHA PaCCMaTPHBaeMOH TOUKH OODEKT: 
AX u AY — mpoeki\uH Ha OCH KOOpAMHAT OTPe3Ka, Ha KOTOPbIe CMEMaeTcA 91 
W300paxKeHHe IPH H3MCHCHHH yCKOpsIOMlero HanpAKeHUA; m — yBenMUeHE 
MuKpockona. 

Kospunuentst Am/m — ornocutTembHoe u3sMeHeHHe yBeuueHHA u AO- 
M3MeHeHHe yrvia NOBOpota u300 paxkeHHA COOTBETCTBYIOT MOJIEBLIM XPOMaTHUE 
CKHM aOeppalluaM B OCeCHMMeTpHUHOH cucTeme. Ocu Kooolunat X u Y BBIOpan 
Tak, UTO HadaO COBNajlaeT C TOUKOM MepeceyeHHA OCH MPOeKIMOHHOM HHS 
C IJIOCKOCTbIO H300paxKeHHA. 

Bewuuuubl @ 4 b He 3aBHCAT OT MOJIO%KeHUA TOUKH, uso6paxenue KOTOpO 


PaCCMaTPHBaeTCA, a ONPeMeAIOTCA BeJIMYMHAMH CMeLILCHHA OCeH onTHUeCKH 
SJIEMCHTOB MMKPOCKOna. 


a= —cos 9, fo (Ao cax Aftip aisleik +5 h ~ Azo ( cos 9, Gee) ne or 
+ sin 0, |- fo (Adax +5 aise may) +5 h Azo ( X,sin 9, + Y, cos8 )) 
b= —sin,| fo (A8ay — 5° * x) + hs ? Azo (X/,cos 6 — Y" sin 6,) |— 


— cos 9, |— Po (A021 oe sm,,) + h NZ; (X) sin 6, = Aas cos 6,)]. 


Snecb fo, fy —okycuble paccrosuua o6beKTUBHOL JIMH3bI} 
NOBOpOTa OObEKTHBHOH M MpoeKNMOHHOH sMH3; Ax, Oo 
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0, u 0.— yra 
Y — yI'JIbI HaKJIOHa oO¢ 


€KTHBa OTHOCHTEJIbHO OCH NpoeKTuBa B MwOcKocrax Xz u Yz; X’, Ae 
0 


I HaKJIOHA OCBETHTEJIA OTHOCHTeJIbHO OCH OOBEKTHBA B HOcKocTu Xz u 
-; AZ) — u3sMeHeHe paccTOAHUA MepBo ruaBHOi TOcKOcTH O6bDeKTHBHOL 
H3bI OT Ce IleHTpa IPH H3MeCHEHHM yCKOpsiomero HanpsaxeHun c U wa U + 
AU; A — coorBercTByrollee HU3MeHeHHe yrvia MOBOpOTa H300paxKeHUA OOb- 
THBHOM JIMH3bI; Am / Mg — OTHOCHTebHOe M3MeHeHHe yBeJIM4eHUA OObeK- 
BHOU JIMHS3bI. 

Wiz dopmy.t (1) BuqHO, 4YTO OTpes0K NOJHOH NoMeBO xpomaTu4ecKoH aGep- 
WH ABJIAeCTCA BeKTOPHOH CyMMOM OTpe3Ka MNOJIeBO xXpoMaTu4ecKol aGeppa- 
M OC€CHMMETPHYUHON CHCTeMBI, paBHOro 


nies (By + (0 VIFFY? @) 


OTpesKa XpOMAaTHYeCKOH adeppallHH, BbISBaHHOM HeCOOCHOCTbIO ONTHYeCKHX 
@€MCHTOB CHCTEMBI: 


¢ 


mAs, = mf (A%yay— Stax) +! zg (Xpc089,—Yosind) f+ 


mo 


Fila [- lo (Ae ax =e ame ay) + " Azo (Ka sin 0, + Yocos a) ff (3) 


Kak moka3aHo B paOorax Moputo u Kaunas, BesMunHa AG MOXKeT ObITb 
eeHa K HYJIIO NOMOOpOM BeJIMUMH UM HallpaBJIeHWA TOKOB B JIMH3axX. OHaKo 
3TOM HeT HeOOXOMMOCTH, TaK KaK B CYyLeCTBYIOULMX MHKPOCKOMax BBICO- 
DrO paspellieHHA NOJIe 3peHuA MW KONeOAHHA HallpsxxKeHHA OUCHb MaJIbl, N0- 
omy Ar, » He MpeBbliaeT NecATbIX aHICTpeMa. 


IIpu V (Xo)? (Y,.)? =7-10° pan., ax = 5-10% pan., ay —0 Tonyaim 
§ THNMYHOrO IeKTpOHHOrO muKpocKkona Ar, / Ar. = 3-10%. Benmunua xe 
jeBoll xpoMaruueckoli adeppaltuu Ar,., BbIsBaHHOM ecpeKTaMU 10CTHPOBKU 
CTEMbI, KaK 3TO BHAHO v3 *opmyvibI (3), He 3aBHCHT OT BeJIMUMHbI MW Ha- 


aBJICHHA TOKa B IIpOeKIMOHHOK JIMH3€ WM MOXeT ObITb YMCHbINeHa JIMWIb 3a 
eT yJIyuIweHWA KawecTBa IOCTHPOBKH HU CHMXKCHHA BeJIMUMHbI KOueOaHHl 


KOPAFOULeTO HallpAvKeHHA: 


AU /U 10m 4-10-° 
NIA 0,66 0,264 
Arey A 21,6 8,48 
Iloctynuo 
16 III 1959 


IJMTHPOBAHHAA JIMTEPATYPA 


1N. Morito, J. Appl. Phys., 25, Ne 8, 986 (1954). ® K. Kanaya, Res. Electr. 
ab., Ne 548, 20 (1955). 
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Jloxaagp Akagemuu nayk CCCP 
1959. Tom 126, N: 6 


TEXHHYECKAA PHBH 


MH. M. TPASHOB 


O XAPAKTEPE JE®OPMAULHMM HA MJIOWJAXKE TEKYYECTHA & 


(ITpedemaeaeno axademuxom IO. H. Pabomuoeoim 16 II 1959) 


B pa6orax (1,”) yrBepxlaeTca, YTO AecsopMallNA}B apMKO-xKesese, B MATI® 

M cpetueli cau Ha MOUlaNKe TeKYYeCTA MPOMCXOMUT NYTEM NOBOPOTOB 3epe 
a MIOJIOCHI CKOJIbKCHHA OOPasy1OTCA Ha BOCXOMAMeH YAaCTH KPHBOM pacTaxKeHR 
OTH JaHHbIe HAXOJATCA B MPOTHBOPeYHH C HalIHMH HaOJOeHHAMH O TOABI 
HMM MOJIOC CKO/IbKeHHA B CAMOM Hauauie NacTHYeckol AepopMallun, T. e. B | 
yale mouanku TeKkyyecTH. Hefoctatrounad OOOCHOBaHHOCTb BbIBOZOB (j 
o6cy#Kamacb (*), HO He Oblla NOATBepxK Zena OMbITaMH. 
Uccneqopanve pasBHTHA MOJIOC CKOJIbKCHHA TPH pacTAKeHHH NPOH3BO; 
JIOCb Ha apMKO-xKeslese, yrseposucTou cramu c 0,08% C, kpacnol Meg u sai 
Hu JIC59-1. ParapnucKue o6pa3upt m1 

6 (POBaJIHCb C OMHOM CTOPOHEI Tak, YTO! 
; BceH paOoueli WHHe NomyYanach MI 

Kad NNOWatKa WMPHHOH OKOJIO 2 
Ora miowWjakka oOpa6aTpiBalach 3a 
Kak MeTaJorpamuyeckuh mind. O6p 
Ilbl PaCTAHBaJIMCb Ha 3aaHHoe YIM 
He WM nocse pasrpy3KH Ha HUX co 
rpaupoBasHcb OHH UW Te %Ke MeCTa 
Oxasajlocb, YTO pH edopmupoy 
HMM JO Havaa NOWaqKU TeKyYeCTH } 


Puc. 1. Cxema mocrenenHoro pacipoctpa- 
HeHua Quryp UepHosa — Jliogepca mpu 
MIpOXOMKAeHHU MVOWAayKH TekyyecTH. a — 
pacTaxKeHHe Ha MOJIOBHHY MoWayKH TeKy- 
yecTH; O— pacTaKenHue JO KOHIa WaomayKu 


TekyyecTH. CrTpeikaMM OTMeY¥eHBI MecrTa, 
B KOTOPLIX (oTorpadHpoBalacb MuKpo- 
cTpyKtTypa 


T\MMbIX H3M€HeHHH MaKpo- H MUKpocTpy 
Typbl He HaOmofaetcA. Burxok una ny 
maiky TeKyYecTH CONPOBO*KLaeTcs 10 
jJeHvem duryp texyyectu Uepnosa 
Jtioqepca Ha uacTu padouelt TMHEI ¢ 
pasila, OObI4HO Y ero TouIOBOK (puc. 


Buytpu cburyp Tekyuectu B sepHax 
Jty4alOTCA MOJOCbI CKOJIbKCHUA U, KPO 
TOPO, BbIPHCOBbIBaIOTCA KOHTYPbI 3€PeH, UTO yKaSbIBaeT Ha CMeLeHHe U MO! 
poTsl 3epen (puc. 2 a). [pu stom pacnpeyenenue Jecsopmaunii Kpaiine Hep aB} 
ME€PHO: B HEKOTOPBIX 3€PHaX MOJIOCbI CKOJIbKCHUA HE HaGIONaoTca. B octalby 
YacTH OOpasia, He 3aTpoHyTol durypaMu TeKyyecTH, MOJIOCHI CKOMBKeHUA 
Obl OOHapyxKeubl. 

Jlanbueltinee pactaxKenne B Ipesenax miomalKn TeKYYECTH MpHBOLUT K ps 
MpocTpaHennio (buryp TeKkyyecTu mo Bcel paOoueli yactu oOpa3iia, u B 3epH 
KaxkKNOM HOBO (purypbl TeKYYeCTH MPONCXOAAT CABUTH HU noBopotn. Tak nf 
AoWKaeTCA NO KOA MOWANKM TeKYYeCTH, Kora BCA paOouad yacTh COpa3 
NOKpbIBaeTca PurypaMu Texyyectu. C storo MomMeHTa HauHHaeTca BOCXOJAIIL 
wacTb AMarpaMMbl pactaxenua. Jlabuelimee NebopmMupoBanne 3a nuoulalK 
TeKy¥ecTH (Ha BOCXOfAMeH YacTH JMarpaMMpt) COMpOBOwKMaeTcA PasBUTHeM I 
JIOC CKOJIbXKCHUA, OOPASOBaBUIMXCH Ha MVOManKe TeKYYeCTH; HOBbIe MOJO 
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PIbXKEHUA OOPasyl0TCA B He3HAYHTeENbHOM KosMUecTBe, Tak mpogosmKaeTca 

jvomentra oOpasoBaHHA meliku (puc. 2 6). 

1a CHuMKe puc. 26 BUAHO, YTO B 3epHax dbeppua, axe npu CombuIAX Je- 

pMallMAX, PeXKO BOSHUKaeT Goble BYX CHCTeM CKOJIbXKeHUA. 

jd B OMHOM Cilyuae HENb3A ObIIO YCTaHOBUTb CBA3H MEXxKLy HalpaB/leHHeM 

foc CKOJIb%KCHHA B SePHaX H KOHn*Urypaluen duryp Texyyectu UepHopa— 
epca. 


Puc. 2. MuxpoctpykTypa apMko-xKese3a. a — Mocule pactaxkenua Ha 2% (B mpe- 

Renax MwoulaqKu TekyyecTH); 6 — pactaxenue Ha 15,6% (q0 MoMeHTa O6pasoBa- 

HUA WeHKH). B ocHOBHOM MOY pasBUTHe MONOCHI CKOIbIKCHUA, HAMETUBIIMECA 
Ha lwoulagke TekyuecTH. O6Opase He Tpapmen. 600 X 


B HeOoubIIOM MCE 3epeH BHHa BTOpad MepekpecTuan cucTema fosoc 
DAbwKeHUA (puc. 2 u 3). Tlouru Bce Noch! CKOJbKCHHA OKAHUMBAIOTCA BHYTPH 
CH HJIM yUMpaloTcA B UX pal W TOKO B HEMHOFHX CJLyYadX MepexoAat 
oceqHue 3epHa. SICHO BHAHAa BOJIHHCTOCTb MOJIOC CKOJIbKCHUA, HW B KaXKIOM 
DHE MIOJIOCbI CKOJIbIKCHHA MMEIOT HallIpaBJICHHe, HE3ABHCHMOe OT HalpaBJeHHA 
NOC CKOJIbKCHHA B COC€AMHUX 3epHax. Tak, COOCTBeHHO, HM JOJDKHO ObITb, Tak 
MNJIOCKOCTH, MO KOTOPbIM MPOHS3ONIe CBHI, ABJIAIOTCA HaMOoNee Osaro- 
THO OPHEHTHPOBAHHDHIMH JIA CABUra NpH AepopMHpoBaHHA OOpasiia B aH- 
HanpaBJIeHHH. Ita mpMuMHa, a TaK*Ke PacnpOCcTpaHeHHe BbISBAaHHOrFO CABU- 
M yUPO4HeHHA Ha BCIO TOJIMLY 3epHa 3aTpyAuAeT OOPa30BaHHe HOBLIX TMOOC 
WJIbKECHHA; MOCIeTHHe B KaXKJOM 3epHe Yale UAYT B OAHOM HalpaBJienun, 
IBJICHHE TOJIOC CKOJbXKeHHA B ApPyroM (mepeceKalouleM) HaNpaBJIeHHU Mpouc- 
IUT pexKe. 
Y macTHUHbIX MeTaJIJIOB, HE HMeIOIWHX MVIOWlaqkKH TeKyyecTH (HalpuMep, 
(eM WM JlaTyHH), C yBesIH4eHHeM CTeNeHH AesopMalluu Takxke WJeT TlaBHbIM 
)A30M PaSBUTHE MOJIOC CKOJbKCHUA, COPASOBaBLIMXCA HA PaHHUX cTaquAx 
)OPMHPOBaHHA. 
Ha Herpapuenbix oO6pasiax apMKo-2%Kevlesa, CTaJH, JaTyHH H MeqM OLHOBpe- 
{HO C MOABJICHHEM MePBbIX MOJIOC CKOJIbIKCHHA HAYMHAIOT BbIPMCOBbIBATbCA 
ITYPbI 3CPeH, UTO yKa3bIlBaeT Ha CMelleHve MX TpaHu. YKasaHHoe ABMeHHE 
OCHOBAHHH FeOMeTPHYeCKUX cooOpaxkenni (CM., HallpHMep, Puc. 3) o6bac- 
TCA TEM, UTO, H€3ABHCHMO OT TOTO, MpouHee paHHlbl Tela 3epHa, HJM HET, 
HO B MOMMKPHCTasIMYeCKOM MeTaJIJIe HE MOXKET MOBOPayMBaTbCA Kak eH- 
. Wesoe, TaK KaK OHO 3axKaTO M0 rpaHHllaM COCeHHMH 3epHaMH, H MOBOPOT 
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3epHa MOXKeT MpOM30HTH TOuIbKO BCJecTBMe CABHTa OAHUX yacTeH {al 
3@PHa OTHOCHTE/IbHO APyTHX WIM (ecuIH OHO MpodHee coceyzel) 3a CueT CIB 
B COC€MHUX 3epHaXx. 
YkasaHHple cooOpaxeHud CIpaBeWJIMBbl, MOKA He qelicTByeT Wudpyse 
nblil M¢CXAHH3M, T. €. IPH CpaBHUTeJIbHO HEBbICOKUX TemlepaTypax H He O 
_-- MayIplx CKOpocTAX edopMallyH. 
Vccnenqopasioch TakxKe BJIMAHHE | 
peHuA oce HakJena Ha pacipoctpé 
HHe MOJIOC CKOJIbKCHHA B YrepoAUc 
cramu c 0,08% C. IIpu crapenuu crT, 
mocsie Haklena mpeyel TeKyYecTH MC 
[WaeTCA H CTAHOBUTCA BbILLe HANPAKE 
Haksena, CCH JespOpMHPOBaTb B 
Ke HalpaBJIeHHH, Kak WH Np Hak 
npHueM HoBac MIoWlatKa TekyuecTH? 
TO NosyuaeTcaA Gosee IMHHOM, YEMT 
WalKa Jo naksiena. Crapenve umeeT I 
TO mocse Kaxkforo mocseyroulero 
Kulena, WH HOBbIe WIOWaqKH Teky4e 
OObIMHO HosyuaroTca Bce Coulee AJIMH 
MH, 110Ka He HCUeSHET BOCXOJALaA We 
yMarpaMMbl PacTAKeHHA UM MVIOWa 
TeKyYecTH HeTOCpeCcTBeHHO Tepe 
B HUCXOJALLYIO UaCTb , 3AKAHUMBAIONL 
oe CA paspprpom (puc. 4). 
a Ec 3afaTb mpeqpapuTedbnoe § 
TaxkenHe (HakJien) B Mpeyeax MOLL, 
Puc, 3. Tlomoctt cKomb2KeHUA B ApMKO-2%Ke- KH TEKYYECCTH, TO YWIPOUHeCHHe OT Hak 
nese, pactanytom Ha 8,3%. OOpasell TpaB- a uM OT NMocsefyroulero CTapeHHa I, 
ee Te ae nn a 70 pac-  W30liAeT TOKO B HaksenaHHOM YacT 
palione d@uryp Texyyectn). B sToM ¢ 
yae IPH NOBTOPHOM pacTaxKeHuU CHavana JecbopMupyeTcaA HeyMpOUHeHHAaA YE 
oOpasila H Ha MarpaMMe pacTaxKeHuA NOABIAeTCA MOMayKa TeKyUeCTH [JIE 
COOTBETCTBYIOUleH He 3aTPOHYTOH jecdbopmalvei ciBuramMu uacTH oOpa 
(puc. 4 a, 6). Takoe xe ABJIeHHe HaOOJaeTCA B HAKJIEMaHHOM 3a MIOWayKy 
KY¥UECTH H COCTApeHHONM CTAaJIM IPM MOBTOPHBIX HakJIeMaX M CTapeHHH, eCJIM TC 
KO OOpasell NOABepraJicA HOBOMY CTapeHHio paHbe, YeM OplwIa Mpowsena HO 
mulomaikKa TeKyYeCTH, MOBbILMEHHAA MpeAbIyUIMM HaKJIeMOM H CTapeHHeM. 
Mcceqopanve MAKPOCTPyKTYPbI 10 OKOHYAHMN PacTsKeHHA JO UM MOcIE ¢ 


peHHA NoKa3aJl0, YTO MocIe CTapeHuaA MpH AesbopMupoBaHH B TOM %*Ke Half 
JI@HHUH TpOWCXoAMT mpenmy- 


W€CTBEHHO pa3BHTHe mMosloc Pp 
CKOJIbKCHHA, OOPa30BaBIUUXcA 
BO BPe€MA HakJlena, Mp 9TOM 


HOBbI€ TMOJIOCbI CKOJIbXKCHHA NO- 
wyuaioTcad B OUeCHb HeOOUIb- 
WIOM YHcue. 
Tak kak cTapeHHe Bpipa- 
2KaeTCA B 3ATPyAHEHMH CABUTOB, 6 
TO MOXKHO ObIWIO OXKULaTb, YTO 
A 


OHO OlaronpusATCTByeT O6pa3o- 

BaHHIO HOBbIX MOJIOC CKOJIb%Ke- Puc. 4. Bauanve MoBTOpHEIX HakwernoB HU cTap 
HHA, BbISbIBad OOKHpoBaHHe (20 Muu. mp 100°) mocne Kaxyoro waknena Ha 
CBUTOB, ObIBINHX Jo crapeuus, WuarpaMMbl pacTaxKerusa cram c 0,08% C 
OMHAaKO OMbITH! STOO He NOJ- 

TBeEp*1Aaror. OuesuyHo, B Ka TOM 3e€PpHe HMeeTCA HEKOTOPOe JOCTATOUHO Mi 
UHCIO CaObIX MMOCKOCTEH , CHBUHI Ilo KOTOPBIM IIDOHCXOJUT 3HAUHTEJIbHO JIE 
yeM B OCTaJIbHOH Macce 3€pHa; HaCTOJIbKO JIerue, UTO Wake 3HAUHTEIBHOE 
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yy 
fue 


a 


HeEHHe STOTO CABHTa, BbISBaHHOe CTAPCHHEM, He MePeBOAUT CIBUP Ha HOBBIC 
fae Hy2xHo lyMaTb, 4TO STOMy cnocoOcTBytOT [Be IIPHYMHDI: OPHeHTH- 
#Ka H PacloMOxKeHve COCeAHUX 3ePeH, OFPAHMYMBAIOUIUX BO3MOXKHBIC BULLI 


WOPMallHu JaHHOTO 3epHa, HW yNpouHenHe pHvlerarurer K MOJIOCAM CKOJIB2KE- 
OCTaJIBHOH MaCCbI 3epHa. 


ww 
! 


BuBO,B 


1, pu pacrsxKenuu apMko-2xKeuesa, yruieposucrou cram, MeqM u aTyHU 
BJIEHHE NMOJIOC CKOJIbKeHHA COMpoBoxRaeTca nNOoBopoTamu 3epeH. MoxkHO 
ITaTb, 4UTO 9TO MpPHcyule BCeM MeTaJUIAaM. 

2. Havaso mjomayk TeKyYecTH COMpoBoxAaeTcA MOABJIEHHeM (buryp TeKy- 
Tu UepxHosa — Jltofepca, KoToppie HauHHaIOTCA B MepeHampsxKeHHBIX 4a- 
MX OOpasia MW K KOHMLY MMOWa,KM TeEKYUeCTH MOKPbIBAaIOT BCIO paOouylo 4aCTb 
pasita. 

3. B durypax texyyectu UepHosa — Jliogepca B 3epHax momyuariorca mo- 
bl CKOJIbKCHHA HW MOBOPOTHI 3epeH. 

|4. Boumbmiad yacTb NOJOC CKOJIbKeHHA OOPasyeTCA Ha MOMLaLKe TeKyYecTH. 
)u JepopMUpoBaHHH 3a WOWalky TeKyYeCTH HAeT pasBUTHe STUX MOJIOC CKOJIb- 
HMA, HOBbIC MIOJOCHI CKOUIbKCHUA oOpasyloTcA B H€3HAYHTEIbHOM KOJINUE- 
Be. 

6. B cocTtapeHHoM mocJie Hakslena pacTsxKeHHeM oOOpa3ue mpH mocseyy1- 
PM PaCTAXeCHHH UeT TaBHbIM OOPasoM Pa3BHTHE MOJIOC CKOJIbKeHHA, 0O- 
30BaBIUHXCA BO BpeMA HakJiena. 

6. Hopas nomaqka TeKy4ecTH B COCTapeHHOH Mocwe Hakslena CTaJIM Compo- 
mKaeTca mosBsenvem dburyp Texyyectu UepHopa — Jliofepca Kak B 0. 2. 
7. YTBepwKaeTca, YTO CMeLLCHHe H NOBOPOTH! 3epeH HE MOryT MpOHCXOAUTb 
CIBHTOB B TOJIMe 3epeH. 


‘ 
) 


Mockosckult rocyqapcTBeHHBI yHHBepCHTeT Tlocrynuso 
um. M. B. JlomoHocopa 29 I 1959 


IMTHPOBAHHAA JIMTEPATYPA 
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134, 139 (1955). 28. P.Pays3uu, A. P. Kenesuakosa, Ou3. merann. W Me- 
mopeg., 3, B. 1, 146 nu 155 (1956). % 5. A. Cunopos, ®u3. Mera. H MeTaoBey., 
B. 1, 191 (1958). 
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Jlorxangn AkajemMunm Hayk cccP 
1959. Tom 126, Ni 6 


TEXHHYECKA DUSHE 
JI. C. MAJIATHHK u B. C. 30PHH 


K TEOPHM 3APO)KAEHHS HOBOM PASbI MPH PACTIAE 
TBEPJIbIX PACTBOPOB 


(IIpedcmaeaeno akademuxom C. A. Bexwunckum DEV. 1959) 


Usecruo (1-8), uro 1eHTpbl HOBOH (pasbI OOpasyioTCA B pesyJIbTAaTe (ply KI 
MoHHOrO pocTa saposbuue. IIpu pacnafe TBepAbIX PaCTBOPOB KPUTHYCCE 
YCIO ATOMOB B 3apofbme paBHO (*) 


+. Sat 
137? 
rye 


Hl OF " 
aawihy, $= — 7 [Fe Fo U9 Ge 


x — KoabduuvenT POPMbI 3apApmua, V — cpeqHHi AaTOMHbIM oObeM B pact 
Y — yUebHad NOBeEPXHOCTHAA SHEprHA Ha Mexka3sHou rpaHule,; Ps HP aoe C 
6oqHEIe SHeprun | MOJIA HOBOK (asp C Kt 
WeHTpaluelt y W UCXOMHOrO pacTBopa C Kf 
mentpauuel x (cm. puc. 1); L— une 
Axorafmpo u T — Temnepatypa pacnapi! 

JlokpuTHyueckHit 3apofpill MOxKeT pac: 
HaXOJACb B COMPHKOCHOBeHHH C HCXOJHI 
pacTBOpOM C KOHILeHTpaliveli, Ou3KOb 
x. Torgla HeoOxouMbI Jian OOpasoBaH 
HOBOH (ha3bl H3ObITOUHbIM pacTBOpeHHi 
3JIEMeHT JLOCTABJIAeTCA K 3apOfbILIy MOC 
Il@HHO MO Mepe ero pocta. OHaKO BO3MO 
HO, 4TO B HeKOTOPOH O6acTH C UHCI 

Duct aTOMOB j->j° B pesyJIbTaTe dJlyKTyall 

cocTaBa KOHI[€HTpalluaA CTaia O1H3KOl 

PaBHOBeCHOMy COCTaBy HOBOH (asp. B TaKkoH OOnacTH WeHTp MomKeT OOpa 

BaTbCA MYTeEM pocTa 3aposba Oe3 NepepacnipeseJIeHHA PacTBOPeHHOrO K¢ 
MOHCHTA. 

B HykslealMoHHOH Teopuu BpieteHua (*) paccMaTpHBaeTca nepBblt m 
oOpa30BaHHA WeHTPOB, KOTOPbIH, MO-BHAMMOMY, ABJIAeTCA IIPeCHMYILeCTBeHH 
IIpH BbICOKHX TeMNepaTypax pacnaya. OLHako IPH HHSKHX TemMMepaTypax, BBI 
MaJIOH MOJBHXKHOCTH AaTOMOB, WeHTPbl OOpasylOTCA B OCHOBHOM B TeX OOJ1AaCT 
B KOTOPBIX y2XXe€ B MOMCHT MepeoXJaKACHHA MMeNaCb COOTBETCTBYIOULaA cbs 
Tyallua coctapa. Ecim cKopocTb nepecTpowKH pelmeTKH B TaKHX OOMAaCTAX 
CTaTOUHO BeIMKa, TO MepecTpolka ycneeT NPOH30HTH B OOJIbINHHCTBe U3 H 
B 9TOM culyyae AIA MpHONMKeHHOTO HaAXOKMCHUA YMCA WeHTPOB, OOpasoB 
IWMXCA B TeYeHHe BCeEFO Mpouecca BHIAeeCHHA, HAO ONpefeNUTb YNCIO yKa3 
HbIX OOaCTeH, CYIECTBOBaBIUIMX B HauaJIbHbIL{ MOMeHT. 

Ecum lo mepeoxsaxkeHHaA pacTBop HaXxOfMJICA MocTaTOUHO AoMro pH T 
nepatype 7), TO BEPOATHOCTh CYILECTBOBaHHA B HEKOTOPOH OOsacTH Cc 4c. 
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OMOB j KOBIMCHTPallMH MexTy y uM y +-dy ompefessetcx pa6otoi o6pa- 
BaHUA Takou duyKTyawuu. Benuyuuna paborp papua (°) 


j OF 
i rr a cod Dial dae a @) 
BepOATHOCTb 
j OF 
dP = Poexp(—pr|Fi—Fo—(u—) 2], ) dy, (4) 


e /;—cBoOoqHad SHEprui pacTBOpa c KOHWeHTpalueli y. 
Vicnom3ysa yciopue HOpMUupoBKH 


AF 
Py \ exp(— ray = 1 (5) 
0 
DpHOMKeHHO BbIYHCIAA MHTerpay upu in NOJIy4HM 
ie i? 
dP=V 5 exp (— x) dy, (6) 
e 
4 OF 
e=7|Fi—Fo—-y—-9 Z|. (7) 


‘(PH OCTaTOYHO ObICTpOM epeoOxwaKeCHHH KOHICHTPAalluA B OTICJIbHBIX O6- 
aCTAX pacTBOpa IpakTHYeckH He H3MeHHTCA. 

IlomHoe uncio O6nacTeli, cOweprKalllux j aTOMOB HM HMerIOUMx cbopMy paBHO- 
CHOrO 3apObIlIa HM IpOW3BOJIbHyIO KOHILCHTpallvlo, paBHO YHCTy aTOMOB n 
ejMHue OObeMa. Cpenu Hux ndP OOsacTel MMeIOT KOHICHTpallvio B HH- 
ppae y, y+ dy. Ofnako B uucsIe asTHUx ndP oONacTeH MMeIOTCA YaCTHUHO 
Buawaiolive Apyr Cc ApyroM, 3 KOTOPbIX HafO YUHTHIBATb TOJIbKO 
Hy. JiBe Takue O6acTu, OTWMYAaIOWMeCA pyr OT Apyra TO/JbKO OJHMM 
OMOM, OOpa3yloT OOsacTb ONpesesieHHOH CopMbl c 4YHCIOM aToMoB j-+ 1 u 
OHIe€HTpallueH B wuHTepBalle y, y+dy. Uncno Takux oOmacTel c Tou- 


4 
OCTbIO JO MHOXKUTEeJA V1 ft 7 PaBHo ne-ekTo dP, Kaxkaad Takasd O0acTb 


Baxkbl yuTeHa B uucuie ndP. IlostTomy uucJIO OOnacTeH, B KOTOPbIX MOryT 
6pasoBaTbcA 3apomHuIM HOBO (:basbl C COCTaBOM Mexyy y HM y+dy uM pas- 
IepOM, He MeHbllle KPHTHYeCKOFO, PaBHO 

8 a o 


Ai i, 3 
385 — of/kT 27 RT) 
dN=n V 27rkT pL? us a Je dy. (8) 


J\is paBHOBeCHOrO 3apOfblilla OAMHAKOBO BepOsATeH Kak pOCT, TaK M YMeCHb- 
leHve pasMepa, NOKa KOHI,eHTpallMa B €fO OKPeCTHOCTH HE YMeHbIIMTCH B 
e3yIbTaTe pocTa Apyrux weuTpos. Tlosromy ycIO WeHTpoB C KOHIeHTpalnen 
, OOpa30BaBIHXCH B Mpowecce BbieteHua, paBHo BdN. Koahpunuuentr f 
ABUCHT OT CKOpOCTH pOcTa WeHTpOB, HO MpH AOcTaTOUHO HUSKHX TemMepaty- 
0"). : ; ,: 

[lentpbl MOryT MMeTb JIMUIb TaKOM COcTaB, HpH KOTOPOM o> 0: a puc. J 
siuunHa  us0Opaxaercd OpAMHAaTOH, 3aKMOYeHHOM MexKy paAMOoH Fy + 
; te el Kacaloljelicd KpHBOH fF, B TOUKe x, H KpuBon F,. M3 pucyuKa 

x 
anuo, uro b> 0 up ¥<Y < Ye, THE Yi U Y2——KOPHM ypaBHeHUA p= 0. 
Tlostomy nomHoe uicJlo WeHTpOB, OOpasoBaBLIMxcA B [polecce BbIjeue- 


As, PaBHO 


“4F,,08 # -— anes 
vam VY pela )e re (9) 
WA 
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3 
Pre k = sass Ss 1. Becb mloka3aTeJIb he Takxe CylllecTBeHHO Ooulple e 
0 


A 
HHI. Ilostomy WMHTerpaJl MOXHO BEITMCJIMTb MeTOJIOM TllepeBaJla. B pesy. ) 
TaTe NOJyYIHM | 


ie Vo yx 352 
/ L (oP yy ae 294%, Pine 300%) a 5 


OynkwUua ”, » H UX MPOHSBOPHEIE M10 y OepyTCA B TOUKE Yo, onpeseuneM|i 
43 ypaBHeHHA 
bey = 8¢by- (J (i 


Benuunna y, aeT HanOoulee BEpOATHDIM HAUAJIbHbIM COCTAB LeHTPOB. | 

TakuM 00pa30M, B PpaCCMOTPeHHOM CJIy¥ae, HE HAXOAA CKOPOCTH 3apowK]Je 
HUA B KaKbili MOMeHT, MOXHO OMPeAeMTb MOJIHOe YMCIO WEHTPOB, OOPasoBel 
IUMXCA B Mpollecce BbIAeIeHHA. : 

Mpi paccmaTpHBaM DByxasHbl pacnagq. OfHako TakOH XapakTep 3apolk 
JCHHA BOSMOXKeH TaKKe pH «<OoLHoasHoM» pacnage, KOra «BbIPZeJIeHHe» IIpe 
cTaBsIAeT COOoIO OOMaCTH yNOpAAOYeHHOrO HCXOAHOrO pacTBOpa. DQHEpruA aKip 
Balluu JIA yNOpALoveHHA OGorallleHHbIX OOacTeH MoOxKeT ObITb MocTaToUsi 
MaJIOH pu HH3KNX TeMMepaTypax, TaK 4TO ynopsfoueHHe ycneeT mpou3sonk 
B OOJIbINHHCTBe KPHTHYECKHX OOacTeH, CyU{eECTBOBaBLUIHX B HadaJIbHbIM MOMEEW 
Ilpu sToM KpuTHuecKHH pasmMep ynopsRoueHHbIX OOacTeH MOXHO OMpelesisa 
Tak Ke, Kak H JIA 3apo_pue HOBOH cba3pi (1). Ja sToro Hao CuHTAaTH, UTO | 
OcTaJIbHOrO pacTBOpa UX OTMeAeT Oomee HIM MeHee PesKan «MexKdasHaa» Ip} 
Hula, Wd OOPas0BaHHA KOTOPOH HeOOxoAuMa ONpeseseHHaA (MOBepXHOCTHA| 
9HeprHua. 

Takoe mpefcTaBleHHe 0 3apoxKJeCHHU LeEHTPOB MpH «ofHodasnHom» pacna, 
MO3BOIAeT C CEMHHOM TOUKH 3PCHHA PACCMOTPETb MPOLMecchl CCTECTBEHHOTO HH 
KYCCTBCHHOFO CTapeHHi CivlaBOB, HaNpHMep ciwiaBa aJIIOMHHHM — Mey. 

IIpu ecrecrBeHHOM CTapeHHM CilaBa THNa aJIIOMHHHM — Melb TepMOMH 
MHUYeCKM BbITORHbI Kak <O{HOAasHbIM>, Tak HU [ByXxdasHbi pacnafbl pacTBop 
OjHako KPHTMYeCKHH PasMep JIA MepBOrO MeHbIUe, YeM DJIA BTOPOrO, a SHEP} 
aKTHBAILMH [JIA yYNOPAMOVCHHA MEHbINe, YeM JIA NepecTpOHKH pelleTKH B OAH 
uv TOH xe oOmactnH. Ilosromy BEINOHAeTCA MpaBNsO cTyMeHeH, T. e. BHAA. 
OCYUIeCTBIAeTCA «KOMHOMAasHbIN» paca pacTBopa. Tem caMbIM BbIeleHve H 
BOK (a3bl WpakTHYeCKH HCKJIONAeTCA Ha AOBOJbHO JWIMTeEIbHbIM CpoK, Hepes 
HCUMCJIACMbIM MHOrMMH roflamn. [lepecrpoiika aToMoB B ynopso“eHHOH 061ac1 
B pelleTKy HOBOM (a3bl CTAHOBUTCA TEPMOLMHAMUMYECKH BbITOAHOM TObKO B TC 
culyuae, Kora MPH 3TOM yYMeHbIUaeTCA CBOOOMHAA 9HEPIHUA, T. e. 


Ve Be 
— 9 (lee aan) 


AF =LF,4aj+—LF,—a' yh <0, 


rye a = xu y'— MOBePXHOCTHaA SHEPrHA TpaHHlbl MexKAy ynopsqouenHc 
OO/ACTbIO H OCTAJIbHBIM PacTBOPOM. STO GyeT WMeTb MeCTO MOCIe LocTHDKi 
HHA ynopsqoyeHHOK oGsacTbio pa3smMepa 


j= (Aa) 


+ Aa aa’, 7 = — + (F,— FP). (1s 
Ilpu €CTECTBCHHOM CTapeHHH CpeHuM pa3sMep yNOpAOYeHHbIX OOacTeli NOcTI 
TaeT STOH BCIMUMHbI JIMIUb B PesyJIbTAaTe «KOaJIeCIeHIMM», Moce 3aBeplmeHH 
mpollecca crapenua. Ilpu Oouee xe BEICOKMX TeMMepaTypax cpequuii pa3me 
YMOPANOYeHHBIX OONaCTeli MoxeT JOCTHTHYTh BeJIMUHHEI j’ ele B lipoecc 
cTapeHuA, MO YCTaHOBJIEHHA KBa3HPaBHOBeCHOrO COCTOAHHA cHulaBa. Tlostom 
CTapeHve He OFPaHHUHTCA TOJIBKO «BbIJeIeHHeM> yNOPAOYeHHBIX oGvlacTel 
Takoe ABJICHHE UMCCT MECTO B ClaBe aJHOMMHMit — Mefb Ip Temnepatypa 
nopagka 150°, korqja OfHOBpeMeHHO HaGOwOfaioTcs u 30HEI Tunpe — IIpector 
(*), HM WeHTPbI BbIeeHHA HOBOH da3bl. 
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Cpequni pasmep ynopsaouennsix o6sacteit jx MOMeHTY JOCTH2KCHUA KBasH- 
HOBCCHA 3aBMCHT OT uNCIa N’ sTux oGsacrTeil, O6pa3s0BaBIIHXCA B Iporecce 
wenenum (10). B mporecce pocra yNOpAMOueHHEIxX OOJacTeH ux cocTaB y’ 
OcTaB OCTaIbHOrO pacTBopa x’ CTpeMATCA K 3HaueHHAM yu xX_, KOTOpbIe 
CAeMOTCA U3 CJleMYIOWMX ycuOBUH: ig i 


OF, __OFo} « 
CURA On| In? (13) 
- , / 0 
|Fi—Fo—(y =*)aa|, .=0. (14) 


(Oe) Yo 
Ecuu BOCHOUIb30BaTbCA NpvOsMKeHHDIM BbIPAKeHHeM LIA PaBHOBeCHOH KOH~- 
HTpalluH Y NOBeEPXHOCTH BapOmbIla c UMCOM ATOMOB j 


Bg te (15) 


, t 2) C3} 
e 6=x,,a’/kT, usm Oonee Tounol dopmysoi Tomcona, TO BMecTe ¢ 3aKO- 
M COXpaHeHHA pacTBOpeHHOrO KOMMOHeHTAa 


N’ (y,,—x')] =a(e—x’/) (16) 


rO Aa€T BOSMOXKHOCTH ONpefeIuTb j MeTOAOM MOCseRoBaTebHBIX NpH6WxKe- 
mM. Ileppoe npuOmmxeHne nosyunm, novaraa x’ = x,. OYrpaHH4uMBascb BTO- 


M IpHOumkeHveM M NpHpaBHuBad sHaueHua | u j’, NlOJyYH4M ypaBHeHne: 


, , 3 
N’ Yoo oo SVN’ x (17) 
, Gat eA eae 
4 Ko — 6 WN 
e 
ae iA ; Pie SR Aas 
N’ 12 least RT) ivi ; YoF xx er BT a (18) 
L (YP yy i 29,Py r= 390) 
’ 4 OF 
¥=—7|A—-h—w—a Z| (19) 
LOBY RAYS He 1 
ie Psp, (Palm Faye (20) 


BIAIOTCA PYHKUMAMH TeMMepaty pbl CTapeHuA. OTO ypaBHeHHve onmpefemser rpa- 
MuHy!IO TemMepaTypy MHTepBaJIOB eECTeECTBEHHOFO H HCKYCCTBeHHOFO CTapeHHH. 
ImKe rpaHH4HOH TemnmepaTypbl B mpollecce cTapeHua He OyeT MpPONCXOLUTb 
aM€THOrO BbIeJICHHA HOBOH da3bl. 

TakKHM 06pa30M, paCCMOTPeHHbIe MpeACTAaBJICHHA O XapakTepe 3apoxKTeHHA 
CHTPOB MpeBpallleHHA MpH pacnajle TBEPAbIX PaCTBOPOB MOSBOJIAIOT CYAHTb O 
PpHuMHaX Pa3IMUHA MeXAHH3MOB eCTECTBEHHOFO HM MCKYCCTBeHHOrO CTapeHHH. 
aKOH M€XaHH3M 3apOXKJeHHA WeHTPOB MOXKeT HMETb MECTO H Mp pacnaye Apy- 
MX TBeEPAbIX PaCTBOPOB. 


XapbKOBCKHHM MOMMTEXHHUeCCKMH MHCTHTYT Tloerynuso 
uM. B. VW. Jlenuna 23 III 1959 


XapbKOBCKHM TocyapcTBeHHbIH yHUBepCHTeT 
um. A. M. Toppbxkoro 


WMTHPOBAHHAA JIMTEPATYPA 


19.U. DpenKkeas, SKSTO, 9, 952 (1939). *% R. Smoluchowski, Phase 
ransformations in Solids, 1951, p. 149. ® D. Turnbull, Metals Technology, Techn. 
ubl., 2365, June (1948). 4R. Becker, Zs. Metalkunde, 29, 245 (1937); Ann. Phys., 
2, 128 (1938). 5G. Borelius, Ann. Phys., 28, 507 (1937); 38, 517 (1938); Ark. mat., 
tron. och. fys., (1) 32, 1 (1946); J. Metals, 3, 477 (1951). 


1257 


Jloxuagm Akagemun nayr CCCP 
1959. Tom 126, Ne 6 


KPHCTAJJOLPA®I® 


H. B. PJIMKM 


M3MEHEHHE FABUTYCA MCKYCCTBEHHbBIX KPHCTAJIJIOB JIb JA} 
B TIPOLECCE POCTA 


(IIpedcmaeaneno axademuxom A. B. Hly6xnuxoeoim 19 III 1959) 


Pocr KpHCTaJJIOB JIb]la U3 Mapa — WMpOKO pacipocTpaHeHHoe B Ipupore § 
jienue. M3pecruo, 4TO ecIM B OOaKe, COCTOALIEM M3 NepeoxXaKTCHHIX BOLAH B 
Kaleb, MOABJIAIOTCA JIQMAHbIeC YACTHUKH, TO, BCJEQCTBHE Pa3sHOCTH B aBJeH 
mapa wa, nepeoxsaxKeHHOH BOLO M Hao JIbYOM, HEMeCAJICHHO HaYMHaeTCA Avy 
(by3HOHHBIM MepeHoc BuarM OT Kamemwek K KpucTasnam. H3meneHue pasMepor} 
(POpMEI JIbHHOK, MPOCXOAAlee MPH 9TOM, MOXKeT ObITb erKO MpOCMexKeHO I 
a6opaTopHblxX YCJIOBMAX | 

OnpiTbl 10 U3YYeHHIO B3AMMOBJIMAHHA NepeOXJaKCHHbIX KalleJIb HW JIbAMHC) 
HaXOMAULMXCA Ha OJH3KOM PaCCTOAHHM [pyr OT Apyra, NOKasplBaloT, 4TO TT) 
COJIMKEHHUM Kani MU JIbUMHKM Ha paccTOAHHe NopsAyKa AecaATHIxX WoeH MHJIWI 
MeTpa Ha JIbAMHKe OOpasyeTca HrOOOpasHoe OTBETBUIeHHe B CTOPOHY Kam 
CKopocTb pocTa TakKOro OTBeETBJICHHA 3ABHCMT OT PacCTOAHHA MexKly Karen 
JbAWHKOH M OT BUlaxKHOCTH OKpyxKaroulero Bo3Lyxa (',”). 

B wacroasiel paboTe paccMaTpuBaeTCA POCT NacTHHYAaTOFO KPHCTaa Jb) 
B MOJI€ BaKHOCTH, CO3,aBaeMOM %KUAKOH MepeoxXaxKJeHHOH KalieH BOD 
(cm. puc. 1), a TakKxKe H3MeCHEHHE CKOPOCTH POCTa KPHCTaJa B YCJOBHAX, KOT) 
nepeoxJaxkenHad KanJid 3aMepsaeT MO], BO3eHCTBHeM YacTHL, HOAMCTOPO CBUHLL 

OnuiTbl MpOBOMIHch B HEOOJbIOH KaMepe Mp TemmepaTypax oT —9,o J 
—14°. Kana Bofbi MoJBeluIMBaslacb Ha TOHKOM CT€KJIAHHOM BOJIOCe, BBOAHIAC 
B KaMepy H yCTaHaBJIMBalacb BOJIM3M Apyroro CTeKJIAHHOFO BOJIOCa, Ha KOHL 
KOTOpOrO MMeJICA JeAAHOH 3apoynmn. Hadsmofenue 3a pa3BHTHeM 3apoOJ BI 
OKa3aBIUeroca B MOJe BUaKHOCTH, CO3aBaeMOM MepeoxsaxkAenHoK Kamusel 
BeJIOCb Yepe3 MUKPOCKON, H Mmpolecc pocta perucTpHpoBasica Ha 16-MusIMMe” 
popyio KuHonseHKy. IIpu sToM MoO Mepe pocta KpHcTada BosIOC, HeECyIMK ere 
HEMPepbIBHO OTBOAMJICA OT KallvIM Tak, 4YTO 3a30p M@XKAy Kamel u pacTyulH 
KpaeM KpHCTaJlia COXpaHAJICA 10 NOPAAKY BeIMYMHbI NOCTOAHHDIM. Takum o€ 
pasoM, Mpeynoularaslocb OOeCNe4YHTh NPHOMH3HTebHO MOCTOAHHOE MepecpillleHy 
WIA KpucTasa, pacryulero Ip HeH3MeHHOHM Temnepatype. B HeKoToppii MOMeH 
BP€MCHH C TOMOUIbIO YaCTHIL HOAMCTOTO CBHHILa BbISbIBANaCh KPUCTau3Zalu 
nepeoxaxxeHHoii KanH. Ouesuguo, 4TO MOe BMaKHOCTH BOKpyr mMepe 
OXJlaxKCHHOH ;KallJIM TAKOBO, YTO Y NOBEPXHOCTH Kalu WaBlenve napa cooTBe’ 
CTByeT JaBJIeHHIO HaCHIIeHHOrO Mapa Ha BOMOM MaHHOH TemnepaTypHI; MO Mep 
yAalenua oT{Kanu JapsieHve Mapa inocreneHHo nafaer (mp STOM XapaKTe 
cnayla 3aBMCHT OT BulaxKHOCTH OKpyxKalomlero BosLyxa). Bokpyr 3aKpucTaIUsc 
BaBUICHCA KallJIM Moje BlaKHOCTH CTaHeET TaKMM, 4TO JaBseHve Mapa y MoBep? 
HOCTH Kalu OyMeT COOTBETCTBOBATH aBJICHHIO HACbINeHHOFO Napa Hao Ibo 
WaHHOl Temnepatypbl, MO Mepe yaeHuA OT KalIM LaBleHue Mapa ONATb-TaK 
OyMeT MocTeneHHO MaaTb AO 3HaYeHUA, COOTBETCTBYIOUIerO BaKHOCTH BOSTYX 
B KaMepe. 

OnbITEI NO3BOIMIH MpOCMeUTb 3a XaPpaKTepOM H3MCHCHHA MOA BaXKHOCT 
BOKPyI KallJIH B MOMeHT ee KpucTasusanun. IIpu stom pacTyuluii Kpucran 
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K cmamee H. B. Tauxu, x cmp. 1258 


to 


Puc. 1. Tlocneqopatetbuble cTakuaM pa3BHTHA KpHcTama sJbia, 

pacTyllero B Nowe BaKHOCTH 3aMepsalolleli KalJIM BObl, yBeuH- 

YeHHbIe Ka pbl KAHO*HIbMa. Muteppaa cbemKu: a — 6 — 8,40 cex.; 

6 — e@ — 24,14 cex.; e —e — 1,99 cex.; 2e—0dO — 38,32 cex.; 0d — 
e — 3,44 cexk. 


K cratoee B. A. Muaaweea u H. H. Ulyaveunot, x crp. 1320 


Puc. 1. Pachyteuthis (?) sp.,HaiiqeHHbIit B KOpeHHOM OOxHa- 

*KeHHH KUMOepsNTOB TpyOKH «OOHaxKeHHaa», p. Kyolika (mpH- 

TOK p. Onenex) B 3,5 KM oT ycTba. Komekins B. A. Musa- 

mesa. Poctp c OplowiHoii cTopoHbl ("epHoe—KyCouKH BMellla- 
joulero KuMOepuHTa). Har. Bew. 


JLAH, rT. 126, Ne 6, 


LO a eR SN LE I OR OS or FT EA LR Oh 


pal pob CBoeoOpasHoro MaTunka BaxKHOCTH, TAK Kak mpelqnowaranoch, uTo 
MEHCHUA XAapPakTepa POCTa KpHCTada TIpH HeH3MeHHOH Temmepatype 3aBUcaT 


‘Xapakrep u3MeHeHua CKOpocrTn pocra KpHcTamla MoxKHO IpeCTaBHTb rpa- 
MuecKH (CM. puc. 2). M3 Kpusprx /, 2 u 3 BuHO, uTO B HEKOTOPbIM MOMEHT Bpe- 


So 


Sly 


50 cek. 


Puc. 2. Tpadbuxu usmeyenua ckopocrTu pocTa KpHcTaa Iba, Haxola- 
mlerocA BOJH3H SaMepsatoljelt Kanu Bogbl. J, 2 u 83— MepBblH KPMCTadVI: 


1 — B Hampasienun [1120], 2 — 8 wanpasnenuu [2110], 3 —B nanpas- 
aenun[1010]; 4 u 5 — sropoli Kpucrann: 4 — B HanpaBneHun [2110], 5 — 
B Hanpapaenun [1010] 


€HH IIPOHCXOLUT JOBOJIbHO pe3KOe yBeIMYeHHe CKOPOcTeli pocra HM B TeYeHHe 
Q — 15 cek. npoucxogurT yckopeHubI pocr Kpucramuia. Kpuspie 4 u 5 noKas3bi- 
alOT H3MeCHEHHA CKOpOcTeM pocTa MeHbuero, Oosee yateHHoro (a MOTOMY Meq- 
eHHee pacrymlero) KpuctTaa. Kak uw B Cllyuae MepBoro KpUCTaJIa, B MOMeHT 


VCKOPeHHOFO pocTa MmpefebHad CKoOpocTb pocra B HanpaBnenun [1010] nocru- 
aeT 3HAUHTEJIbHO MeHbIUeCH BeJIHYHHEI, YCM CKOPOCTb pocTa B HalpaBJIeHHH 


2110]. Cnenyer 3amerutTb, 4TO B NepHox ycKopeHHOro pocta KpuCcTasa Obwio 
I[PYAHO COXPaHATb NOCTOAHHBIM 3a30P Mex Ay Kalle M pacTyMMM KpUcTaJJIOM, 
MOSTOMY FrpaduK WaeT HECKOJIbKO HCKa%KeHHOe MpeAcTaBeHHe O XapakTepe 
caja CKopoctTel pocTa mo JOCTWKeHHH MAKCMMaJIbHbIX 3HadeHHE. 

SHaUUTeIbHOe YBEIMYEHHE CKOPOCTeH POCTa CBHeETEJbCTBYeT O CHJIbHOM I10- 
BbILNCHHH JaBJICHHA BOAAHOFO Mapa BOJIM3H pacTyllero KPHCTaJa B NepBbIe NOH 
CeKYHJIbI MOcNe BO3LeHCTBHA Ha Kamo uacTuyamu PbJ,. HaOmogaemoe npu 
STOM MIpeocOpa3oBaHhe MIaCTHHUATOH CPOpMbI pocTa B AeHAPHTHY1O, Kak MoKa3al 
Hakala (*), u3yuaBuiu ycnoBHA OOpa30BaHHA eHAPHTHbIX copM pocTa KpH- 
“TaJIOB Jibla, TaKXKe TOBOPHT B NOJb3y STOrO BbIBOAa. OTMeyeHHbI addeKT 
VBEIMYCHHA BUJaKHOCTH BO3AyXa CJeAyeT YUHTHIBATh MPH MOCeLOBaTebHOM 
BO3MeHCTBUH uacTuilamMu PbJ,. Ha pa Kameb: Mocue 3aMep3aHHA NepBol Kal 
Jacruub PbJ,, mpequasHayenuble Jit BOSLeHCTBHA Ha COCEHIOIO KallJI0O, OKa- 
sbIBAIOTCA B YCJIOBHAX MOBBILNCHHOM BMaKHOCTH HM UX AKTHBHOCTb IPH anHok 
remmepaType MoxeT M3MeHHTECH (*). 

Tlapatuienbuo u3y4asloch pacipeyesenve TeEMMepaTypbI BO3LyXa BHYTPH Ka- 
Meppi. B KauecTsBe aTUMKOB TEMMepaTy Pb! HCHOJb3OBaIMCb MOJYMPOBOLHUKOBbIe 
MMKPOTEPMOCOMPOTHBJIeHHA; MOKaSaHHA UX PerHCTPpHPoBaMCb MHKpoammep- 
ueTpoM. IIpeqBapuTedpuble aHHble 00 USMeHCHHAX TeMepaTypHOro NOMA M0- 
<a3bIBaIOT, UTO B MOMCHT 3aMep3aHUA Kan TeMMepatTypa Bo3sxyxa BOM3M Hee 
IOBbUNaeTCA He MeHee, 4eM Ha 1,5 — 2°. Dror TemnepaTypHBI sdexT, Jerko 
ObACHACMBIM CPaBHUTebHO OOMbIUMM 3HAYCHHeM BEJMUMHbI CKPbITOH TEINJIOTHI 
{PHCTAJMIH3AILMH BOJbI, MOXKET MOCMYXUTb OCHOBOM AA OObACHEHHA 3aperxcT- 
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PHPOBaHHOTO HAMM U3MeHEHHA MONA Bla%KHOCTH. Ec MpuHATb, YTO TeMMep i 
Typa 38aKpHCTasIM30BaBIUelCA Kalu MOBbIMaeTCA XOTA Obl Ha 1,5 — 2° 
jlaBleHue Napa y MOBepXHOCTH 3aMepsuieH KallJIM COOTBETCTBEHHO H3MEHHTC.)} 
a UMeHHO, MOBbICHTCA: Lia —12° p,= 1,83 MM, px = 1,63 mm, Ap = 0,20 Milf 
TIpH 3aMep3aHH Kalli JaBsenue Tapa y e€ MOBEPpXHOCTH CTAHOBHTCH: Py’ 
= 1,95 mm (qua —10°) u Ap = 0,32 mM. 

Takum o6pa3om, ecJlM B CHCTeMe MepeoXJlaxKAeHHaA Kalla — JeqAHaA 4 
CTHUKa MPOUCXOAUT 3aMep3aHHe Kal, TO MJIOTHOCTh Audpy3HOHHOrO NOTOK 
HallpaBsIeCHHOrO OT KallJIH K KPHCTaJJIy, Pe3KO yBeJM4MBAeTCA, 

IposeJeHuble OMBITHI aI BO3MOXKHOCTh BLIACHUTb TAKKE POJIb NePeCwilleHk 
Kak (bakTopa, BAMAIOWLero Ha raGuTyC KpHCTaJJa ba, pacryWero mpu oped 
jleHHOM Temnepatype. IIpu stom Ha6mofaeTca mpeoOpasoBaHve NacTHHUAaTC 
(pOpMbI pacTyllero KpHCTaJa B AeHAPUTHYIO. 

3aBMCHMOCTb raOHTyCa KPHCTaJVJIOB Jibfla OT TemMnepaTypbI WH MepecpillleHy} 
BOJAHOFO Mapa MpuBMeKasla BHUMaHWe MHOTHX HccmegoBaTenel (7,°~§). Uaciel 
NOJYYCHHbIX HAMH SKCHEPHMeHTAJIbHbIX AHHbIX HAXOJUTCA B COOTBETCTBHH C O'9 
JICJIbHEIMH TOsIOXRKCHUAMH TEOPHM poOcTa KPHCTaJJOB Mba, pasBHBaemolH Majif 
wassiom u Jlanrme6eHom. | 

Mapmaan u Jlanrne6en (°), paccmMoTpes Bompoc 06 H3MCHCHHH MCTHHHOMO Kile 
ObITKa MJIOTHOCTH BOAAHOFO Mapa BOMM3H pacTyMlero KPHCTaJiia, Npuxols 
K BbIBOLY, UTO (OPMa KPHCTAJVJIOB Mba ecTb (PYHKWMA H3ObITKAa MJIOTHOCTH OF 
pyKarollero Napa OTHOCHTeJIbHO MJIOTHOCTH Napa, HaXOAAMeroca B PaBHOBeCH 
C MOBEpXHOCTbIO pacTylero KPHCTaJWa Jiba, T. €. BEMMYHHOH, OM3KOH K Tepe 
CbIILLeHHIO WH MPONOPWWOHAbHOH MOTOKY Mapa, HampaBJIeHHOrO K KPHCTAaJy 
O6sacTb cyllecTBOBaHHA JeHApHToB Ha AMarpammMe Haxkalia (°) cooTBercTBy€ 
MaKCHM@JIbHbIM 3HAYCHHAM HMMCHHO STOO H3ObITKa NOTHOCTH napa. Mapmasy 
wu JlaHrie6en mpesnovuaratoT JaJee, TO pABHOBECHAA MIOTHOCTh Mapa Ha Kp 
cTawIaMH, KaK WH Haj, %KUJKOCTAMH, eCTb (YHKUMA KPHBH3HbI MOBepXHOCTH 
BCJIECTBHe STOFO MOBEPXHOCTHAA MJIOTHOCTh Napa y peOep reKcaronaJIbHOT; 
KPHCTaJia Iba KOKHa OpiTb OoubuIe, YeEM y TWJIOCKHX rpaHeH, a y BepmIv 
KPHCTaa LOJOKHa ObITh MaKCHMaJIbHOH. TakHM o6pa3o0M, JIA pocTa BepuIn 
KpUCTala HeOOXOAMMO 3HaYHTebHOe MOBBILICHHe MIOTHOCTH OKpy2Kalomyer 
mapa. 

Vspectupie 20 CHX MOP SKCHeEPHMeHTaJIbHbIe AaHHble OMPOBepradH BOSMOR! 
HOCTb TaKOM HHTepipetaluu. Hampumep, coracuo onpitam Lloy u Melicona (°§) 
raOvTyc KpucTaia onpesesneTcaA B OCHOBHOM TeMNMepaTypol; mepecniieHue 
XOTA HM BJIMACT JOBOJIbHO CHJIbHO Ha AOCOJIIOTHYIO CKOPOCTb pocTa rpaHh, Madi 
BIIMACT HA OTHOCHTCJIbHbIe CKOPOCTH PocTa B pa3HbIX KPHcTamorpadnyeckus 
HampaBleHHax. Xaverr u Melicon B HeZaBHO BENUeAMeH paGore (7) TakxKe NOL 
YeCPKMBAIOT, YTO CYNIECTBEHHBIE H3MCHCHHA TaOUTyca OMpeeAIOTCA TlaBHBID 
o6pa30M H3MeHeHHAMH TeMNepaTypbl, HO IPH YcJIOBHU, 4YTO MepecbleHvHe upe 
BbIMAaeT 3a4eHHe, HEOOXOAUMOe IA pocta mOOoH rpawu KpuCcTania. OnnaKkt 
ABTOPbI OTMEUAIOT, YTO 3HAUHTEJIbHbIe MSMCHCHHA MePeCbIMCHHA BbISbIBAIOT 43 
MCHEHHE BTOPOCTeNeHHBIX YepT raOuTyca (pasBHTMe KOMbeBHANHIX (OPM). 


VMuctutyt Kpuctatorpabun Iloctynusto 
AxkalemMuu HaykK CCCP 10 IIT 1959 


\ 
i 
{ 


ql 


UHMTHPOBAHHAA: JIATEPATYPA 


1B. A. Huxkauxzpos, Tp. Iaapn. reopus. o6c., 31, 39 (1951). * B. dH aw am 
Apos, Tp. Taapu. reopus. o6c., 57, 3 (1956). 3 U. Naka y a, Snow Crystals: Nature 
and Artificial, Cambridge, 1954. 4R. Sanger, Zs. angew. Math. und Phys., 7, Ne € 
998, (1956)... 2 JS. Mats heath leaMiaue: Langleben, J. of Meteor., 11, Ne 2, 10 
(1954). ° D. Shaw, B. J. Mason, Phil. Mag., 46, Ne 374, 249 (1955). 9!" Jodie 
lett, B. J. Mason, Proc. Roy Soc., A247, Ne 125], 440°(1958). ® K. Tso no, M. kas 
mabayasi, A. Ono, J. Meteorol. Soc. Japan, 35, Ne 6, 327 (1957). : 
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Wornage AKkanemun Hayk CCCP 
1959. Tom 126, N 6 


XHMH jl 


‘uen-Koppecnonyent AH CCCP K. A. AHJIPHAHOB, A. A. )KXAHOB 
u 32. A. KAWYTHHA 


CHHTES TPH9TH JICHJIOK CAMPOUSBOAHbIX BAHAJHA MW CYPbMBI 


Pa3BuTHe UccIeqOBaHH B OOaCTH CHHTe3a NOMUMepoOB, CofepxKalHX B oc- 

OBHOM IelH YepeyroulvecH ATOMbI MeTaJa HM KuCOposa, HeMOcpexcTBeHHO 
BASAHO C PaspaOOTKOH MeTONOB CHHT€3A MOHOMEPHBIX COCNMHCHHL CO CBA3bIO 
i — O — Me, us koToppix ompefeteHHblii uuTepec mpelcTaBsioT TpuanKu- 
‘MJIOKCHIPOM3BORHbIe MeTaJJIOB OOuleH dopMyvint (R,SiO), Me, rae n — Basent- 
4OCTb MeTaJa. 
M3 onucaHHbix B HaCTOAIee BPeMA B JIMTepatype nyTeli CHHTe3a COeMHEHHH 
TOrO THMa IpecTaB/IaeT MHTepec PeaKINA B3aMMOJeHCTBUA TPvaIKUJICHMAHO- 
IMTOB HaATPHA M HEKOTOPBIX APyrux MeTaJJIOB c raoreHuyaMu MeTaJJIOB m0 
xeme: 


MeCl,, + 2 RsSiONa > Me (OSiRs),, + 1 NaCl. 


THM ITyTCM HAMM BIepBble Obl CHHTE3HPOBaH TeTpakUc -(TPpUMeTHJICHOKCH)- 
utau (1), a TakxKe TeTpakuc-(TpH3STHJICHOKCH)-THTaH (7), TeTpakuc-(quMeTus- 
@HMJICHJIOKCH)-THTaH (°) H TeTpakHc-(TPH3ITHJICHOKCH)-O0BO (?). 

B nactoaile paOorte MbI pa3sBHJIM OMMCaHHbIM BHIINe MeTO Aid CHHTe3a TPH- 
THJICHJIAHOJATOB BaHawWA MW CYPbMbI 110 CJIeAyIOULMM CXeMaM peaKkUHH: 


3 (CoH5)3 SIONa + VOCls — OV [OSi (C2Hs)s]s + 3NaCl, 


IIlpopexennpie ONbITHI MOKAa3aJIH, YTO 9TH PCAKIMH MPOXOMAT C BbIXOAOM Mpo- 
ayktos 60 — 70% Teopetuueckoro. 

Ilpu uccneqopanuu cBolicTB CHHTe3HpoBaHHOrOo HaMM pauee (*) TpHoTHICH- 
JaHONATA CBUHILa MbI YCTAHOBHJIM, YTO STO COeAMHeHHE OOJaqaeT 3HAUMTebHOU 
peakuMonHOH cnoco6uoctbio. Tak, mpM MelcTBHM Ha KOMIMJIeKCHOe CoequHeHHe 
TPHSTHICHMAHONATA CBUHIAa YeETLIPEXXJIOPHCTLIM THTAHOM HJIM XJIOPOKUCbIO Ba- 
Hallua OOpa3y10oTca COOTBETCTBCHHO TeTPaKHC-(TPHSTHJICHIOKCH)-THTaH JH 
Tpuc-(TPpHSTHJICHJIOKCH)-BaHayaT 10 CXeMaM: 


2 {2Pb [OSi (C2Hs)s]o-Pb (OH)s} + 38TiCl4 > 2Ti [OSi (CoH5)s]a + 6PbCl2 + Ti (OH), 
3 {2Pb [OSi (C2Hs)3]2- Pb (OH)2} + 4VOCI3 > 
+ 4VO [OSi (C2Hs)s]3 + 6PbCle + 3Pb (OH)s. 


“STM peakMH, UCCeMOBaHHbIe HAMM MPHMeHHTebHO K YeTEIPeXXJOpHcTOMy 
THTAHY H XJIOPOKUCH BaHaHA, HMeIOT OOlIlee 3HAYeCHHe IA NOyYeHUA TpHadl- 
KWJICHIMJIbHbIX MPOM3BOJHbIX Pa3JIMUHbIX SJICEMCHTOB. 

Viccneqopasua uucbpakpacHbIxX CIIeKTPpOB HeKOTOPBIX M3 CHHTeC3HpOBaHHBIX 
coeqMHeHHii, BbITOMHeHHEIe BO Bcecoio3HOM 3JIeKTPOTeXHHYeCKOM MHCTUTYTE 
um. B. H. Jlesuna H. TauuuKxopol, noKasaJiM, 4YTO XapakTepHcTHyecKHe Ya- 
CTOTH! KomeGaHnit (B cm +) AWA MCCeMOBAaHHbIX COeCMHEHMM BbIparxKaloTCA Cwe- 
yIOULUMu Shea VO[OSi(C,Hs)s]s, 2967, 2907, 2950, 2882, 1592, 
(V = 0), 2468, 1458, 1232, 1209, 1060 (ump.), 1004, 989, 979, 962, 909 
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(V—O —?), 875 (V—O—?), 727. 2Pb [OS, 
(C,H;)3l2:Pb (OH,), 2967, 2907, 2950, 2882, 148% 
1460, 1239, 1210, 1053, 1000, 988, 962, 861 (Pb -jf; 
0) Bes: : 

CBoHCTBa CHHTC3HPOBaHHbIX CO€MHEHHH Tp 


h 
BeJleHbI B Ta. 1. 


QIKCNeCPHMeCHTAMbHAA YACTH 


Tpuc-(TpuasTHACHAOKCH)-BaH ag 
art. B rpexropayio kou6y, cHaOxKeHHy!0 Metal lh 
KOH, XOJIOMHIbHUKOM C XJIOpKaJIbILMeBOH TpyOKOu 
KalleIbHOH BOPOHKOH, NoMellasiH pacTBop 37,0 
(0,24 Moa) TpHSTHICHIaHONATa HaTpHA B 200 
cyxoro Oeusoua. K pactBsopy Mp TWaTeJIbHOM Tif 
PeMelIMBaHHH NpHOaBJAIM MO kanJIAM pactBop 14 
(0,08 Moa) XJOpoKucH BaHawua BOO Mu cyxork 
OeH301a B TeyeHue 40 MuH. Ilo okoH4aHHN peakInly 
PacTBOP OT*PMJIbTPOBLIBaJIH OT OCaAKa, OCaoK mpi 
MBH Ha dusbtTpe 100 ma cyxoro 6eH30ua, Cli 
(pusIbTpaTa Ha BOAAHOM OaHe OTOrHaH GeH3ON, | 
OCTaTOK 3aTe€M TeperHaJH B BakyyMe. Baio nowy 
yeoo 21 r (60% TeopeTuyeckoro) CBeTJIO-2%Ke/TO! 


*KUAKocTH CT. Kun. 186,5°/3,5 mm; d2? 0,981€ 
ny 1,4820 


Haiigeno %: C 46,88; 46,86; H 10,22; 10,38; Si 17,58;17,44 
V 10,68; 10,54 


CigHgsO4SisV. Brruncneno %: C 46,92; H 9,84; Si 18,27) 
V 11,06 . 


Tpuc - (TpjwaTHACHAOKCH)-cT HI 
Ouu. Bra nonyyen uz 46 r (0,3 Moma) TpH. 
STHCHIaHOATa HaTpusA w 23 r (0,1 Mona) Tpex-| 
XJIOPHCTOH CypbMpI B 400 Ma Gens0s1a nO anauoruu- 
HOH MeTOuKe. 

IIpu pakuvouupoBpanHu Opiwio BEIeneHo 22 1 
(56% Teoperm4ueckoro) mpospauHoli G6ecuBeTHosi 
*KUAKOCTH c T. Kun. 160 — 162°/1,5 mm; d?°1,1037; 
ns 1,4681. 


Halineno %: C 41,60; 41,48; H 9,28; 9,35; Si 16,08; 16, 14 
Sbi239262923530 


CisHasOgSigSb. Brruncneno %: C 41,93. H 8,79; Si 167308 
Sb 23,62 


Tetpakuc- (TpHaTHACHAOKCH) - 
THTaH. PeakUMA MpoBoumach B TOM xe MpH- 
Oope. B kon6y nomeujanu pacrsop 58 r (0,05 Moms) 
IIPOH3BOHOTO OUC-TPH9THICHIOKCH ~—s CBHI 
B 100 ma cyxoro Gex3ona. K pacrsopy npuOaBiauy 
m0 KamJiam pacrBop 14,4 r (0,074 mona) uernrpex. 
XJIOpHCTOrO THTaHa BOO Mi G6eH30Na , B Te“eHHE 
1,5 uac. Brmnasuruli ocanzoK OT*PHJIbTPOBLIBAIH 
OT PUALTPatTa OTTOHAMM OeH30/ UH OCTATOK pasro- 
HAM B BakyyMe. Bpwio nomyyeno 14 r (50% Teo 
peTuyeckoro)  TeTpakuc-(TpH9sTHICHOKCH)-THTAaHE 
c T. Kun. 176 — 178°/2,5'mM, tT. mat. 96°. 


|Tpuc-(TpwoTuacuHaoKCH)-Bananart. Bul nowyyen anavo- 
(WO TETPakuc-(TPHSTHJICHMOKCH)-THTaHy H3 67,4 r (0,06 Moma) CBHHUOBOrO 
pusBogHOro H 12 r (0,02 Moma) xsIopoKucu Banagua B 200 Mi GeH30Na. B pe- 
ibTaTe Pa3roHKH (PuJIbTpatTa Moce yaleHuA ocalKa XJopucToro CBHHILa 
nowyueH TpHC-(TpHSTHICHIOKCH)-BaHagwaT c T. Kun. 169 — 171°/1,5 mM; 
0,9809; n> 1,4812. 


ViuctuTyT 9JIleMeHTOOpraHHueckKHX COoeqHHeHHH Iloctynuso 
Akanemun Hayk CCCP 10 IV 1959 


IWHTHPOBAHHAA JIMTEPATYPA 


jfk A Anmpuanos, 7A. A. Knrauos, H. A, Kypatrera,2 B. 1. y- 
pa, JJAH, 112, 1050 (1957). 7 K. A. AHA puHanHos, A. A. Kaauos, Us. 
[ CCCP, OXH, Ne 6, 779 (1958). *%K. A. AuHApuaunos, H. B. Tenaszapu, 
RH, 122, 393 (1958), *K. A. AHA puHanHos, A. A. Kaaunos, 9. A. Kay- 
mea KILN, 32, 463 (1959). 
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Jloxnagp Akagemun nayx CCCP 
1959. Tom 126, Ni 6 


Axanemux B. A. KASAHCKHH, H. B. TOCTYHCKAA u A. H. JIEOHOBA 


KATAJIMNTHUECKOE PHIPHPOBAHWE JMEHOBbIX YIJIEBOAOPOR 
C H30JIMPOBAHHOM CUCTEMOM ABOMHbIX CBASEM 
B TIPHCYTCTBHM MJIATHHbI WM MAJIIARNA 


Merasuiuueckve WaTHHa HW MaJaqui, oOagad oOnjeli CnOCOOHOCTbIO Kay 
JIM3MPOBaTb peak MpHCoeAMHeHHA BOMOPOsa K HeHACHILLCHHbIM COCAMHEHHS 
B lIpolecce THAPHpOBaHHA BeAyT CeOA MO-pasHOMy. | 

Tak, HampHMep, pH HeNOJHOM rHAPHpOBaHHH MOHOOJIeEPHHOB B KULKE 
base B IpHCyTCTBUM NaWaqua B MpORyKTaX peakI[HH MOABJIAIOTCA HOBbIe MO} 
omepuHbI, OOpasylolulMecd MyTeM MepeMellleHHA ABOMHBIX CBaA3eH B HCXOLH] 
yruiepogopoge (',”). B mpucyTcTBHH MWlaTHHbI Takoe MepeMellleHHe CBxA3eH — 
umeeT mecta (?,°). ql 

Ham Ka3aJlocb HHTEPeCHbIM BbIACHUTb, Kak OyfyT ceOa BeCTH B 3TUX CJ 
BHAX JHCHbI C H30JIMPOBaHHOM CHCTeMOM JBOHHDbIX cBa3eH. M3BecTHO, YTO B jy 
JIOBHAX TeTepOreHHOTO KaTalH3a MpH TemMMepaTypax Baume 200° Takuve Me} 
B MpPHCYTCTBHH MallaquAa HW MWJIaTHHbI H3OMePH3yIOTCA B WHeHbI C COMpAxKeHH) 
CHCTeMOH J.BOMHDIX cBa3el (*). B RanHoli paOore B KayecTBe OObEKTOB UCccIe 
BaHHA Obl B3ATHI rekcayueu-1,5 (quanmun), 2-merumrekcayven-2,5, 2-merTy 
rekcagueu-1,5 wv 2,5-2umetusrekcayueun- 1,5 (quu3s06yTenus). K HUM pM KOMHE 
HOM TemnepaType B MPHCyTCTBUHM MaTHHb HW Nalalua Mpucoehunasach nO) 
BHHA MOJIeKYJIbI BOLOPOa; MPH 9TOM B KaXKJlOM Culyuae JoKHAa Oplia Onl OOpagt 
BaTbCA CM€Cb H3 PaBHbIX KOJIHYCCTB MOHO- ¥ Anoueduna. | 

OkasaJiocb, YTO MPH waCTHYHOM THApupoBanHuN reKkcayuena-1,5 B mpucyTct 
BUH IJIaTHHbl B MpOAyKTaX peakIMH Cofepxasuch He ToMbKO reKkceH-1, HO} 
H-TeKCaH HapAyy c HeMmpopearupoBaBLUIHM JMaJVIMVJIOM: 


— CHz = CH — CHe — CH — CHg — CH (27%} 


5H, 
CH)=CH—CH,—CH;—CH= CH;"2 "|. CH — CH» — CH, — CH; — CHa —CHy (420) 


— CHz = CH — CH2— CHz— CH=CH, (619 


) 

B mpucyTcTBun Malmalua NpolyKT ruApupoBaHua cocTosa M3 reKceHa 

M H30MepHoro emy rekceHa-2; Hapsyly c HeMpopearupoBaBUIHM rekcanueHom-1 

NOABMJICA MpoyKT ero u30MepHsalluH — rekcayuen-1,4. x-[excan orcyTcTBi 
Ball: 


— CHe= CH — CH,—CHz,—CH,—CHs (239% 


0,5 H,| > CHs — CH = CH —CH,—CH:—CH 3 (27% 


— CH; = CH — CHz— CHz— CH = CH, (33y¥ 

+> CH; = CH—CH,—CH=CH—CH, (47 

Cuenyer NOAYePKHYTb, YTO B MpOAykTax TMA pupoBanuA Auaua c nan 
aueM He Obl Halen OxKUAaeMpI WueH c CONPAXKEHHOH CHCTeEMOH TBOMHBIX CBs 
sei. [IpofyKrsl ruqpupoBanua 2-merunrexcaquena-1,5 u 2,0-UMeTHUIreKcanue 


Ha-1,5 TakxKe He ColepxKaM CONPAXKeHHBIX QHEHOB, T. @. H B 3THX culyuaa 
NepeMeMCHHIO MOLBepralacb TOJbKO OLA 43 ABYX JBOMHBIX CBAB3e;, 
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B oTuMane or 1,5-queHos 2-merusmrekcaQHeH-2,5 B TeX xe YCJIOBUAX H30Me- 
pBaJICA B JMeH C CONMPpAxeHHOH CHCTeEMOM JBOMHbIX CBA3eH — 2-MeTHJI- 
Lanuen-2,4 mpumMepHo wa 15%. 

| O-BHAHMOMy, OTCYTCTBHE COMPS?KeHHbIX JMeHOB pH TruApHpoBanuu 
WIHEHOB C MawlaqueM ClelyeT OObACHHTb HeOMAarONPpHATHbIM COOTHOLICHHEM 
bocreii peaKUHH rH pHpoBaHuA HW H3OMepH3allHU, MpoOTeKatollluxX Ha MOBepx- 
IM Masaqua. Cilelyer TaKKe OTMETHTL, UTO O6€ PeaKWHH 3aTParuBaloT TOJIb- 
Dany 3 JByX JBOMHBIX CBA3eH LHeHa. ve 
peMCLILCHHE JBOMHbIX CBA3eCH BO Bpe- 20 
ITH PHPOBaHHA C MaJwiaquem Hempe- 
HbIX COCMHCHHH MOXKeT MOBJIMATD 
| KHHETHKy IIpHcoeqHHeHHA BOJO- 
a. IlosToMy BBIBOZbI O CBA3H Me@x- 
icTpoeHHeM rui{pupyemoro coelHHe- &? 
| HW CKOPOCTbIO IIpHCOeAMHEHHA BO]O- 

4a JOJIKEDI LeaTbCA OCTOPOXKHO HC 


tom 3THX BO3MOXMKHSIX OCMOKHeHHH. 48 D 


66 


40 60 0 06% 


Wecie DUMeHTAJbHaA 4aCTb Puc. 1. Kpuppie pasroHok mpoxyKToB rug- 


PpHpoBaHHA rekcayuena-1,5: J/—B mnpu- 
} cyTCTBHH muaTunb, JJ] — xB mnpucyTcTBHH 
XapakTepucTHKH MHWCNOMb- Tasnaqua 


BaHHbIX ueHOB. J excayquen-1,d: 

}kunm. 59,7°, 129 1,4042, d>> 0,6909. 2-merusrekcajuer-1,5: T. Kun. 88,2°, 
1,4184, a2 0,7196. 2-meruurekcaguen-2,5: tT. kum. 93,0°, n% 1,4258, 
0,7252. 2,0-numerumrexcaguen-1,5: 1. Kun. 114,2° ne W420, 
| 10,7412. 

MeToxzuKka npoBexenoua ONHTOB. TuypupoBanve mpoBogu- 
b IPH KOMHATHOM TemMMepaType HM aTMOC(epHOM AaBJIeHHH B cpefe 95% sTH- 
oro cnupta (7). [maTuHopaa u Maswalqvepad YepHH OpamHcb B KOJIMYeECTBE 
2,3 MOJIAPHBIX MpOWeHTOB MO OT- 
HOWeHHIO K JMHeny. CoctaB mpo- 


Laonnima 1 


& . AYKTOB peaKIUHH yCTaHaBJIMBaJICA 
T wun.°G | Be 20 Bin die mMyTeM pa3sroHKH Ha KOMOHKe 
Sm np di), rome, 
mpx 760 MM ao 5 ges B80 T. Te 
ms Die Tuapupopauwune gu- 
2 | REBT | eT PMR) eo un naatunoBoa wep. 
59,6—62, Ll 6851 BUM 1NAaTHHOBOH wep- 
3 62,8—63,7 474 | 14,3890 | 0,6739 | 105 B H P 
4 63,8—68,2 177 | 133839 | 0.6684] — 64 Hu. BsaaTo Awa ruxpupoBanna 
cr = 2,6 | 1,3770 | 0,6610 9 27,6 r fuena; nonyyeno 26,5 r 


pofykToB ruapupoBpanus. Kpu- 
A pa3rOHKM mpHBefena wa puc. 1, XapaxTrepucTuKu cdbpakuni B Ta6s. I. 
CpaBHeHie CBOHCTB MOJYYCHHbIX (pakilwH Co CBOHCTBaMM yIrsJeBOLOpoos, 
TOpble MoryT OOpa30BaTbCA IPH THAPHpoBa.uu MU U3OMepH3salluH AuauA 
101. 2), MoKa3pIBaeT, UTO PpakuuA | npexcraBsAeT UCXOLHDIN WuanH, dpaK- 
ia 3 — rexceu-!, ocTaToK — reKCau. 


TaoOauna 2 


20 DO Wen es 20 20 ‘ 
Yrueposopon T. kun. | 2p ad, |&& Vrueroxopor T. kun.| "p | 4, |EE 
ds =e 

‘camueH-1,4 65 1,445 | 0,699 | (°) || 2-merumrekceH-2 95,4 | 41,4106 | 0,7082 | (°) 
camHeH-1,3 73 1,488 | 0,705 | (*) || 2-merTunrexcen-4 uuc ON Oma 1.400) sON7000 eC) 
camueH-2,4 80 1,450 | 0,720 | (°) |) 2-meTusrekcen-4 Tpanc 86,0 
ceH-1 63,5 41,3879 | 0,6732 | (°) || 2-meruarekcen-5 85,3 | 41,3966 | 0,6920 | (5) 
CeH-2 WHC 68,8 14,3977 | 0,6869 | (°) || 2,5-quMeTHareKca- 
ceH-2 TpaHc 67,9 41,3935 | 0,6784 | (°) |] muen-1,4 116,5. | 1,437 | 0,749 | (°) 
caH 68,7 41,3749 | 0,6594 | (*) || 2,5-qumetTuurekca- } 
eTusmrekcamueH-2,5 | 91,5—92,0 | 1,4390 | 0,7258 | (°) quecu-2,4 434,5 | 1,4781 0,7615 (8) 
eTHITeKcafven-2,4 111;5 41,4680 | 0,7449 | (°) || 2,5-qumerusrexcen-1 411 16 41,4105 | 0,71 12 (5) 
eTHIreKceH-4 | 92,0 14,4094 10,7030! (°) || 2,5-qumMeruareKceH-2 112,2 | 41,4140 10,7203! (°) 
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Tuapupopanne AHaAaAAuUNA BUPUHCYTCTBHHN had 
muesouk 4wepuu. Basto B peakunlo 50,2 r nena; Nosy4eHO 52,7 F 
AyKTOB ruypupoBanua. Kpusaa pa3sronku Jana wa puc. |, xapaxTepuch 
(pakuui B Tabu. 3. 


Ta6auua 3 Tadmunal 
Seka G ' 1G 
& 04) no ae oe i UeDe eR en CG =r te oF, 
2 mpu 760 MM/5 Ee s mpu 760 mm ee 
2 <2 oa 2 Z, a 


1 59,6—60,0 [15,2] 1,4042 | 0,6909 200 1 86,0—86,7 | 2,4] 1,4030 | 0,6970 
2 60,1—63,4 | 4,1) 1,3975 | 0,6838 159 2 86,7—88,1 | 4,2] 41,4089 | 0,7055 
3 63,2—63,8 | 6,8] 1,3910 | 0,6763 144 3 88,1—88,5 | 2,8} 1,4125 | 0,7418 
4 63,9—64,8 | 6,4] 1,3970 | 0,6832 128 4 88,5—90,7 | 4,3] 1,4140 | 0,7134 
5 64,9—66,0 | 4,1) 1,4045 | 0,6909 173 5 90,8—91,5 |10,7| 1,4130 | 0,74114 
6 66,1—67,0 | 2,4) 1,4000 | 0,6848 129 6 91,5—91,9 | 9,9) 1,4114 | 0,7410 
7 67,14—68,3 |10,6} 1,3948 | 0,6794 97 7 92,0—93,7 | 2,9] 1,44164 | 0,7165 
ocT. — 1,9| 1,3998 | 0,6875 97 OCT. — 3,6] 1,4138 | 0,7410 


@paxuua | mpenxcraBnaer Qual, ppaKuua }3 Omu3ka K reKceH 
(pakuna 5, cyqf MO HeNpeMebHOCTH, COJepxKUT 3HAYHTebHOeE KOMHUeL 


mena yskaa (ppakiua c T. Kun. 60,3 — 65,4", n% 1,4081, d29 0,61 
Ilo Bcem nokasaTevIam 9Ta (ppakWuA OH3Ka K -TeKcagueny 1,4. . 
Tuapupopanuve 2mMeTuarekcaguena-1,5 Bp mpue 


CTBHH Natsmahuespow uwepuH. Baato Ana wuxpupopanua 43, 


¢ "p 

Wb 1 

w0 0 

xe 6 
y= 2 Ae = eae 10 | 
7) 4f) 40 60 064 
Puc. 2. Kpuppie pasronox MpOAyKToBw ruypu- 
popanua: /—2-metunrexcagqnena-1,5, //—2-me- Puc. 3. Kpupasa pa3srouku nmpoxyKto } 
THIrekcaquena-2,5 THAPUpOBaHUA 2,5 uMeTHITreKcaynena-| 


Auena; mouyyeno 41,9 r npoxyKtos rHApHpowanua. Kpxupaa pasrouKu na 
Ha puc. 2; xapaktTepucruku dpakuuil B taba. 4, | 

CpaBuenre csoticTs NOJYYeHHBIX (pakKUHH CO CBOLCTBAaMH BO3MOXKHBIX If 
AYKTOB peakiuu (Tab. 2) NoKasbIBaeT, ITO Pe€aKUHOHHAaA CMECb OYEHb CUIODKy} 
HC MOJIHOH AOCTOBEPHOCThIO MO HO CYAHTb TOKO O TOM, 4TO B CMECH OTCyTY 
ByeT JH€H C COMpAxKeHHOM cucTemol ABoliHpIx cBa3eH 2-MeTusmreKkcaquey-2 

lrumkpupospauyue 2-MeTHATeKCafuen a-2,5 BMpucy 
CTBHH TMatmahnesok uepuu. Besro ana rHApHpoBauna 14,2 


Ta6auua 5 Ta6mnmuna € 


& 
8 g aS a 5 
@ |T. kun., °C|s 20 20 Oia oe iS Ey b 
= |npu 760 um a, oD % | eas Pe le eee ae lei! bee ieee Ba 
3 o6 BRS s mpyu 760 mmM/5 . D 4 Be 
<m lA z Z 2 fs & 
— Se eee 
ee a eee 
i 85,8-86,2 14 13990 0,6927 | 402 4 |103,0—112,1/3,6 | 41,4079 | 0, 7101 | 409 
3 88,2—91'0 {475 | 474085 none 131 3 i13’omtte' alee ates 0,7488 | 408 
4 91,193, 0 5,7 44188 0,7174 | 178 4 |444)4—115;01376 | 474930 07365 ies 
5 ogctty fod | {ei887 | Ovzt7e | — 5 (115,0—116,5/4,4 | 134314 | 077404 | 488 
9.14, 0,7465 | — 6 116,5 [2,41 41,4360 | 0/7444 | 489 


bua; Mosyueno noce ruApupoBanna 13,5r yrueBogopogzos. Kpnpan pasrouKku 
BefleHa Ha pc. 2, XapakTepHCcTUKH (pakunii B Tabs. 5. 

@Mpakwua 6 cofepxKUT AEH C CONPAXCHHOM CHCTeMOM ABOMHbIX CBA3eH 2-Me- 
rekcafuven-2,4 (ra6m. 2), coepxkanhe KoTOporo B MposyKTax peakWHu Co- 


Tuapuposbannve 2,o-7umMeTuarekcagquena-1,5 B IpH 
TCTBHH Nantmagunespowk uepunH. B3ato Aaa ruspupoBanna 
4 r f\uena; mosyyueno 26,5 r npoxyKToB rugpupoBanun. KpnBad pa3roHKH 
a Ha prc. 3; XapakTepucTuKH dbpakunh B TaGu. 6. 

@paxuun 5 u 6 cofepxKat, mo-BuauMomy, 2,5-uMerusreKkcagven-| ,4 (rau. 2). 


MockoscKHit rocyapCTBeHHbIl} yHHBepcuTer Tloctynuao 
uM. M_ B. Jlomoxocosa 18 IV 1959 


UWAMTHPOBAHHAS JIMTEPATYPA 


75. A. Kasauckuid, M. 10. Ji yxuna, A.W. Maasimes, B. T. Aner 
aan, X. A.Ctrepun, Hse. AH CCCP, OXH, 1956, 36. 2H. B. Tocryn- 
faa, H. B. Jo6Opocepaosa, B.A. Kasauckult, KOX, 27, 2393 (1957). 
JA. Ka3zsauckun, M.1O. JIyxkuuna, A.W. Maannwes, B. T. AneKCa-’ 
H, X.A. Crepuu, Hss. AH CCCP, OXH, 1956, 1102. 4P. A. Jlepuna, KOX, 
1092 (1936). 5 F. D. Rossini, S. P. Kenneth, Selected Values of Physical and 
ermodynamic Properties of Hydrocarbons and Related Compounds, Pittsburgh, 1953, 
. P. Doss, Physical Constants of the Principal Hydrocarbons, N. Y., 1943. 
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Jloxnayw AKkafemun Hayk CcCccP 
1959. Tom 126, Ne 6 


P. KOMEPC u B. BAKKAHT 


ss 


AHAJIM3 CMECH JIMMETHJIOBbIX 3®HPOB BEH30JI UK APBOHOBbY 
KUCJIOT MPH MOMOULM rA30)KUAKOCTHOM XPOMATOFPA®HH 


(IIpedcmaeaeno axademuxom B. A. Kasanexum 1 IV 1959) 
Beu3ou,uKapOoHoBble KHCJIOTHI (PTaseBas, u3opTanepad u TepedraseBa; 
Kak I. OM@XKYTCUHBIC MPOAYKTH NOMYYeHUA HEKOTOPbIX liacTMacc, mpHoOpel 
3a mocleqHee BpeMA OoJlb.L.oe 3HAYeHHe; B YACTHOCTH, 9TO KacaeTCa Tepetad. 
BOli KHCJIOTHI, CNY Kale La MpOWSBOACTBa HCKyCCTBEHHBIX BOJIOKOH nomHap4. 
Horo THMa. PeraroulumM PaKTOpOM Avid XopoOLero KayeCTBa BOMOKOH ABIAETE 
BO3MOXKHO BbICOKaA YMCTOTA TepedTaseBOH KHCJIOTbI HJM Ke Ce JLMMe€THJIOBOT 
appa — HCXofHOro MpoyKTa AIA MpousBoRcTBa OMHSTHMeHTepeprasara. 


am 
50 0 


Cmapm G W 70 mun 


Puc. 1. XpomaTorpamMa cMecH MeTHJIOBoro 2cupa OeHsOHOM KUCJIOTHI 

JMMeETHJIOBLIX S(PHPOB GOeH3O/INMKapOOHOBLIX KHCAOT B KOJIOHHe (MHA 

4,80 Mm) c SPHTpHTOM B KauecTBe CTallMOHapHOH (hasbl, pH TemmepaType 
165° C 


Onucanuble B AutTepatype (1~°) cnoco6nl ompeweseHuA YHCTOTHI TepedTaleBo 
KUCJIOTbI, C@ H3OMePOB H UX MPOH3BOMHbIX, C OHO CTOPOHbI, O4CHb TPyOeMK 
HW He OTIMUAIOTCA 3HAUHTEIbHOH TOUHOCTHIO, a C [pyro — He MO3BOMAIOT OC} 
ULCCTBHTb OJHOBPeMeHHOe OMpeWeseHHe BCeX TpeX H30MepoB. Becospim Merojo 
pasfemasu CMeCb TepedbraseBol HU us80dTasleBoH KHCJIOT Ha OCHOBaHHM pa3zJInt 
HOM pacTBOPHMOCTH HX TaJIMeBpIx cove (*). [IpH momMouya xpomatorpadbun ¢ 
cuulMKareste (7,3) uw wa Oymare (*) oTfeuAIOT (prameBy!0 KHCAOTY OT CMeCH H30dT: 
esol uM TepedTaeBoH KHCJIOT, MPH4YeM 9Ta CMeCb OCTaeTCA HEepPa3ZeNeHHO! 
Muxenb u LlBenne (°) npeppaliator cMeCcb H30MepHbIX OeH307,.uKap6OHOBB 
KUCJIOT B THAPOKCaMOBbIe KHCJIOTbI, KOTOPbIe 3aTeM XpoMaTorpadupyioT Ha 6 
Mare. OJ Hako NOJYUeHHBIC 3HAYeHUS R;, CooTBercTBy1oulHe usopraeBoli u Tep 
(praneBoll KHCIOTaM, OUeHb OM3KH Apyr K Apyry, mpaHyem u MeToy MpuMeHr 
TOJbKO B OrpaHHueHHo crenenu. IlockombKy xpomatorpaduel na GOynare 1 
yWaerca LOCTHUb paciipefeeHua H30pTaleBol u TepedraneBoli KucOT, Mpanw | 
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yucan HHTPOBaHWe UX CMECH C NOCJeLYIOULHM pacmpeeseHHeM Noy 4eHHEIX 
(TPOMPOHSBOAHHIX Ha Oymare. [lomexoi sflecb aBIAeTCA NMpucyTcTBHe craneBor 
MCIOTHI (ee 3- HM 4-HATPOMPOH3BOMHEIX). 

Hamu Obiio ycTaHOBJeHO, UTO MPH NPHMeHeHHU xpoMaTorpadbuu B CcucTeMe 
3 — %KuAKOCTS (*) Ha HEKOTOPHIX CTAIHOHAaPHbIX (hasax, Coflep2%kallux OKCH- 
HYMMbI, MOMKHO ocTHub TpeOyemoro pacnpeeeHHs Ha OCHOBaHHM pasMuHOn 
ICOMMALHH OTICJIbHBIX H3OMEPHBbIX Me- 

OBBIX aPHPOB CO CTalLHOHapHOH ca- Ta6Ouuna 1 
ji. I[Ipucytcrsve oacdupa Oens0nolt Xpomarorpaduseckuli cnexTp cmecu meru- 
HCJIOTbI HE OKA3bIBdaeT Ha Pe3yJIbTaTbl wsoporo supa OeHsoiHO KUCAOTHI uM WM - 
poMaTorpauyeckoro ‘ anayiIv3a HMKa- MeTHNOBEIX SPupOB OeH3s01quKapOOHOBEIX 
DFO BJIMAHUA, NOTOMY YTO eFo SJIIOWH- Be 

4Had XapakTepucTuKa Apyroro nopsg- | 


A, YEM XAPAKTePHCTHKH SPupoB BbILIe- ON SiR? Duin) POPHDEMTe TB 
B3BaHHbIX JWKapOOHOBbIX KHCJIOT. *CryfinuWooneut 


| [ina paOoTbl Hamu MCHOb30BaICA = __ " 
bu6op dbupMpi Griffin and George (Jlou- : 
DH) B OOBMHOM CXeMEe C IPOTOUHEIM IJ1a- ASTEACEA PR RDN SEs 198 0.40 
HHOBBIM JeTeKTOPOM, OCHOBaHHBIM Ha JIumerusopni sup 
PIJIONPOBOAHOCTH, HW C CaMOMMITy UMM (TaseBoH KHCAOTHI 264 1,42 


JIIMBOJIbTMeTpom (0 — | mB). Tasom- Tlumeruaospit sup 
H380TaIeBOH KHCJO- 


CUTeIeM CK asoT. Padouan Tem- 
8 TBI 269 4,00 
bpatypa Opa 165°, B KayecTBe HacaZ- Jlumerunospili adup 
KOJIOHHbI NIPHMeCHAVJICA NOpHCTHIH Ma- TepepTauleBOH KHCJIO- 
THI 274 0,88 


puan «pOrovina» (*) c pasMepom 3epeH 
120 — 0,30 mM, mponutanHp 10,8 % 
buTputTa. XapakTepucTuyecKHe 9dJII0- 
HOHHBIe JaHHble ObIIM OlpefevieHb! C 
IDHMCHCHHEM KOJIOHHBI C HaCa{KOM, coyepxaBiwen 18,65 r aKTHBHOrO BeLeCcTBA ; 
AHHBIe OblJId BbIJepxKaHb B Bue OTHOWeHH K AuMeTHsmsodranary. Las 
MMeTH IM30GTa sata Obl paccuvTaH yes bHbIK SJKOMMOHHbIK OObeM V 2. PesyubTa - 
bl IpHBeyeHb! B Ta6m. 1. Xoq xpomatorpacuyeckoro aHaJMsa MpefcTaBJieH 


a pue. |. 


* V° numerumoporo supa u30ptTameson 
KHCJOTH =85. 


Orjenenue opraHuuecKOH TeXHOJIOrHH Tocrymuso 
27 III 1959 


XumMuyecKoro MHCTHTYTAa 
Yexocnopaukol Akayemuu Hayk 
IIpara 


IJMTHPOBAHHAA JIATEPATYPA 


1D. Bryce-Smith, Chem. and Inds, ° 1953,mer2i4aen Goon ball EL Za th 
s. Giovani, Ricerca Sci., 24, 2099 (1954)... 'Vo RE Mohan Rac, J. Sci. and In- 
lustr. Res., 14B, 161 (1955). 4A.Long, J.R. Quayle, R.J.Stedman, 
Wiehe. Soe, 011951; 2197. 8 Fi Micheel, H. Schweppe, Angew: Chemie, 
6, 137 (1954). °® J. France, Chem. Listy, 51, 2041 (1957). | Coll. Czechoslov. Chem. 
ommuns, 23, 655 (1958). 7 A. T. Jape Sook Jabeoet ant ip, Biochem. J., 50, 679 
11952). 8 Uexocn. mat. Ne PV — 6264/58 (1958). 
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Jloknanp AKkKaweMuM HaykK CCGR 
1959. Tom 126, N 6 


Uneu-xoppecnongent AH CCCP B. B. KOPLIAK, T. M. ®PYHSE, 
B. B. KYPALUEB u A. FO. AJIbIBHHA * 


O HEKOTOPbIX OCOBEHHOCTAX HEPABHOBECHOM 
NOJIMKOHJEHCALLMH** 


Kak panee Opiuio 10Ka3aHO OJHUM 3 Hac B pase UccefoBanul (*), pPAaBHOBIE 
Had MOJHKOHICHCaLMA, MpOTeKaloulad Mp B3aMMOJeHCTBHH WHaMMHa C AMKé 
6OHOBBIMH KHCJIOTaMH HJM MOCeAHUX C TIMKOJIAMH, OTMMUAeTCH PAOM OCOOE 
HocTeH. f | 

Onno 43 BaxkHeluiHx OCOOeHHOCTeH paBHOBeCHOH MOJIMKOHJeHCallHH $f 
viseTca OOpaTuMpl XapakTep KaK OCHOBHOM peaKILMW CHHTe3a MOJMMepa: | 


x HOOC (CHe)4 COOH + x HeN CHe), NH2 
<= HO [— CO (CHe)4 CO NH (CHs), NH —], H + (2x — 1) H20, 


TaK HW TeX COMYTCTBYIOULMX MmpeBpalleHHii — OOMeHHBIX peakKIH,— KOTOp} 
MpOHCXOAT OHOBpeMeHHo (7). OTH peakWHH MpoTeKaioT Mexky pacTyUMMH MI 
JIeKYNaMH MWOMaMua 3a CYeT UX KOHIEBbIX [Py HM AMUAHbIX CBASeEH B MaKp} 
Mouiekyuie (°). Takuve OOMeHHbIe peaKIWH — Mo OoubeH YaCTH eCTpyKTHBHO}| 
XapakTepa — O6yCJIOBIMBaIOT ONpeWeJIeHHOe, AOBOJIbHO Y3Koe, pacnpeyesen 
MO MOJI€KYJIAPHbIM BeCaM y OOpa3yrouleroca mMomuMepa (‘). . 

Hasuune OOMeHHBIX PeaKUHH MpUBOAUNT K TOMY, YTO B PaBHOBeCHOH NOs} 
KOHJe€HCallW YCTaHaBJIMBaeTCA CHCTeMa peakUHH, o6o3HadaeMad Kak «NOJIHKO| 
WeHcalMoHHoe paBnosnecue» (°). Kak clefcTBue 9TOrO paBHOBeCHA MMeeT MeC | 
OOJIbIIOe BJIMAHHE, OKASbIBACMOe H3ObITKOM OJHOTO M3 HCXOJHbIX KOMMOHEHTI 
Ha MOJICKYJIAPHBIM Bec MOJyyaemoro MmposyKta (°), Kak 3TO MOKa3aHO Ha PHC. | 
TOUHO TaK Ke BIMAIOT OOABKH MOHOYHKUMOHAJIBHBIX BeUI€CTB, CHH2KAA MOI) 
KYJIAPHbIM Bec MOJyuYaeMoro MoWHMepa. } 

JjanHoe uccieqoBanue OblvlI0o HaMH MPeANIPHHATO C IebIO BbIACHUTb, Ké 
H3MCHAIOTCA STH 3aBHCHMOCTH B TOM CJly¥ae, CCIM MOJIMKOHeHCaNMA MpoB 
uTCA Kak HepaBHoBecHEIH mpomecc. [I]puMepomM Takoro pola peakIMH MOK 
CYKUTb B3aMMOJeHCTBHE JUXOPpaHrHAPHAOB AUKapOOHOBbIX KHCJIOT C AMaMi 
HaMHu 


x CICO (CHa), COCI + x NHz (CHe)g NH2 —> [— CO (CH), CONH (CHa), NH —], + 2x HC 


Ecuiu sTy peakIHi0 MpOBOAUTL Ha rpaHulle AByX (bas, MPAMeHAA HCXOLHb 
peareHTbl B pacTBOpax ABYX HeECMeIIMBaIOWMXCA %KuKOcTeH (7), TO OHA MpoT 
KaeT OYeHb OBICTPO HM pH HH3KUX TeMMepaTypax, T. €. B yCJIOBHAX, Korat 
MMelOT MeCTa HHKaKWe OOMeCHHBIE MpeBpallleHua. 

Hamu Opiia uccleqoBana peakilua Mexy reKCaMeTHJIeHMaMHHOM HM XJIOj 
aHTHAPHAOM aflumMHOBOH KucNoTH. J\na peakuMH MpHMeHAJIMCb: BOJHBI 
pacTBOp rekcaMeTHJIEHHaMUHa, K KOTOPOMY JlOOaBJIANIOCb HeOOXOJMMOe KOUII 
YECTBO WeOUH, HM OeH3OJIbHLIM pacTBOp XJIOPaHrHApHAa aMNvHOBOH KHCIOTE 

IIpeqpapuresbHO GblIO BbIACHeHO BAAHMe KOHICHTPalHH MCXOMHBIX Bi 
IL€CTB Ha BbIXOA M BeJIMYMHY MOJIeKYAPHOTO BeCa OOPasyIOUHXCA MOMHMepO! 
Kak Noka3ano Ha puc. |, OnTHMasIbHOM KOHMeHTpaluei, npHBosAMel K nowy 
HMIO HaHOo/Iee BHICOKOMOJICKYAPHBIX MPOAYKTOB C HavOOJIbIIMM BBIXO]ON 


* B skclepuMeHtabHoli pa6ore npuHuman yuactwe I. A. Anuescxnit. 
** B cratbe MpHBesena JMU YacTb NOMYYeHHEIX pesymbTaToB. Bomee nomHoe onucaHt 
paOotal OyeT avo B NOApOOHO ctTaThe B Apyrom mecte. 
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CKYJIAPHBIM Bec OOPasylOUHXCA NOJMMepoB HAMM ObI MocTaBueH pA onbi- 
B KOTOPbIX HOO OHO, H60 Apyroe ucxoqHoe BemMecTBO Opau B u36nITKe. 
BITOK HCXOMHBIX BeUeCTB B OOOMX Cy4aAXx BoxoLuA Zo 100 mon. %. 


Mon. bec 
22000 


£0000 


f 
os aT GI0 QS = 25 G50 monfa OTS 


Puc. 1. Usmenenne momekynapHoro seca (/, 2) uw sBpIxoga (3) 

NOHaMHa B 3aBHCHMOCTH OT HCXOJHbIX KOHIWeHTpalul pearupyto- 

WHX BelllecTB: / — Ip BbITAKKe MoMaMua M3 pacTBopa; 2 — mpu 

TepeMeIIMBaHHH UCXOJHBIX pacTBOpoR; 3 — M3MeHeHHe BbIxXosa 
NoMaMula Ip NepeMeluuBaHuu 


OjHako, HECMOTPA Ha HamMUMe TAKUX OObUIMX U3ObITKOB TOTO WIM Apyroro 

XOJHOTO peareHTa, MOJIYYeHHBIC MOMHAMHbI HMeEIOT MpakTHYeCKH OJMHAKO- 
(€ MOJIEKYJIAPHBIe Beca. KomeOaHHaA BeIHYHH MOJICKYJAPHbIX BeCOB JIeKaT 
Ipeyeiax OWHOKH OMbITa, KaK 3TO MOXKHO BUeTh U3 Tabu. |. 


Ta6Ouauna 1 


Ilpu us6pitKe rekcamMeTuseH- Ilpu ue6nitKe xmopanrugpuga 
quamMuna aRMNHHOBOH KHCMOTHI 
Kowuyectso 
usObITOUHOFO 
KOMMOHeHTA, | YX. BASKOCTH YI. BASKOCTb 
MON. % 0,5% pactBo- | mou, re or 0,5% pactTso- MOU. Py ont 
gone npx 2c | 2° | teopun |sone mpw20sc | "ec | Teopun 
0 0,53 14300 BVA O53 14300 32 
5 0,55 14700 30 0,58 15400 39 
10 0,53 14300 2D 0,54 14500 22 
aS 0,49 13400 16 0,53 14300 33 
50 0,55 14800 35 0,49 43400 as: 
100 Oxo2 14100 28 0,57 15400 22 


IIpumeuaune. Peaxyna npopofusacbh MpH mepemewmuBannu 0,19 M 
pacTBOpoB HCXOfHBIX peareHToB B TeyeHHe 10 MHH. IIpH CKOpocTH MewanKH 
oxomo 1000 o6opoTos B MuHyTY. 


CuleqoBaTesbHo, MpakTHYeCKH H3MeHEHHE COOTHOICHHM HCXOJHbIX BelecTB 
OKa3bIBaeT HAKAKOPO BJIMAHHA Ha MOJIEKYJIAPHbIM Bec OOpa3syrolluxca NoH- 
MOB. OTY OCOGeHHOCTh peak HepaBHOBeCHOM MOAHKOHAeCHCalMM MHTepecHO 
MOCTaBUTb C TEM, 4TO B PaBHOBECHOH MOJIMKOHCHCallMH Mp peakUMW CaMHX 
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oKa3aH fh 

JWMKapOOHOBBIX KHCJIOT C HaMHHaMu HaGwoaeTca SA oe tee 
6ouIbIIOe BIIMAHUE H3ObIT 

Ha puc. 2, re OTUCTJIMBO BUHO es | 
ee Thana CpaBHeHHA Ha 9TOM 2%Ke PUCYHKe NOKasaHbl AaHHble, MOY 7 
HaMH JIA HepaBHOBeCHOH MOJIMKOHJeHCalMH. 


Mon. bet 


100 ry] Ay LPS USD A yd) 100 ” 
MON. te _« ___ Hsbrymph komnonenma B Asbeimok komnonenina A ——» 


Puc. 2. SaBucuMocTb MovleKyApHoro Beca NouMaMua OT M3ObITKAa 
HCXOJHBIX KOMIIOHEHTOB: / — B He€paBHOBeCHOM MOMMKOHeHCAHH B 3aBH- 
CMMOCTH OT H3ObITKa reKkcaMeTHeHAMaMuHa (A) HM xXmOpaHTuaApuya aqunu- 
HOBOH KucOTHI (B); 2—B paBHOBeCHOl MOJMKOHACHCAIMM B 3aBHCHMO- 
CTH OT H30bITKa reKcaMeTHeHAMaMuHa (A) HM aqunmMHOBOH KucuoTH (B) 


B 9TOM culy4ae PaKTOPOM, MPHBOAAULUM K IpeKpallleHuio PeaKIHH H OCTAaHC| 

Ke pocTa WelH, ABJIAe€TCA OOPasOBaHHe NOMMAMUAHCH MIeHKH Ha rpannile pai 
Wea WByx cas. Ucxogupie pearet 

Mon bec TbI HE MOryT AuppyHAMpoBaTh ue 
Ir pe3 oOpasoBaBulyioca MleHKy,| 

12000 NOSTOMY peakUWA OCTaHaBJINBael 
CA 3aflouIro JO MomHOro ucuepn 

HHA MCXOJHBIX BelllecTB. Cenos, 


10000 T@JIbHO, BJIMAHHe H30bITKa TOI 
2G HWJIM HHOTO KOMMOHeHTa He HMe 

N ; 
#000 S 3HaueHHaA. HHoe nosioKeHHe M 


MMC€M B CJlyuae PaBHOBECHO N¢ 
JIMKOHACHCALMH, Pe peakuna mpc 
TeKaeT B TOMOreHHOM paciviape, 
OmaroflapA STOMY B3ATHIE B pear 
IM1I0 HCXOJIHbI€ BeULeCTBa ycneBE 
OT MOJIHOCTbIO MpopearupoBarTs. 
B cBa34 c nomyueHHEMH pe 
3YJIbTaTaMH ObIIO HHTepecHo mo 
CMOTPeTb, KaKOe BJIHAHHE B HE 
Puc. 3. Hsmenenne Monexyasapnoro peca nonuamu- P@BHOBECHOH Te HKO Eee 
AaB SaBUCHMOCTH OT JoOaBeHHA pasmMuHEIX Ko- HA MOJICKYJIAPHBIli Bec OyzeT OKa 
muyecTs OyTHIaMHHa (nonuMep nonyyeH mpu 3bIBaTb O6aBKa MOHOyHKILHO 
mepeMeLIMBa Huy) HaJIbHbIX BeLICCTB TOH Ke XHMH 

yecKOH NpHpoybl, TO HM HCXONHBI 
HaMu OpLWIO HCCJIEJOBAHO BJIMAHH! 
B O€H30JbHBI pacTBOp ucxoHO 


6000 


4000 


TT awe MAE eae 5 8 
Nenuvecinbo bymunamuna ———» 


BellleCTBa OCHOBHOH peakuuH. C ato nembIo 
WoOaBKH XJOpaHTu~pHa MacasaHoH KUCJIOTHI 
ro XJOpaHruypuya, 
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4) Kak Bugno us sToro pucyHKa, 2oOaBKa XJOpaHruypuga MacnaHoll KUCTOTEI 
PHBOAMT K SHAYHTCIbHOMY CHYKEHHIO MOJI€KYJIAPHOFO Beca OOpasyromleroca 
7 )tuamuga. Jl Toro, YToObI yOequTECA B HaZexHOCTH 3TOFO pe3ybTaTa 4 UC- 

HOUT BJIMAHME CJIYYaHHOCTH, MbI MpOBeM peakUHIO C obaBKoli H-OYTHJI- 


HaHa K BOJHOMY pacTBopy rekcaMeTusienquamuna. [Ip 3TOM TakxKe OONAapyKu- 
)Cb 3HAYHTEILHOE BIMAHHE 06aB- 


H Ha MOJIeKyJIAPHbIi Bec NOMaMH- Mon, bec. 
h (cp. puc. 3 u 4). C ysennue- * 
HeM KOJIHYeCTBa H-OyYTHaMMHa Mo- 
PKYAPHbIH Bec Moy4aeMoro NovH- 
Mula CHuxKaeTCH. 

| Takoe oTiMuve B MoBesqeHHH MO- 
DdYHKIMOHAIbDHBIX MU OndyHKIHO- 
AJIDHbIX BeeCTB B 9STOH peakILHH 
bxHO OOBACHUTS TOKO HCXOJA U3 
bro MeXaHH3ma pocta wenn, Koto- 70 
Hoi HM€€T MECTO B 3TOM cylyyae. 

| Hasuune u36nITKa OHOrO 3 HC- 
HOMHBIX BeLeCTB HE MPHBOLUT K Mo- 

spe peaKUMOHHOM CnocoGHOCTH KOH- 

PeBLIX py oOpasyroulerocsa momH- 3000 
yepa, KaK 9TO MOKa3aHO HuxKe: 

. .—NH (CHe)gsNHe +CICO (CHz)4COCI> 

b... —NH (CHs)sNHCO (CHe)4COCI+-HCI, 


|... —CO (CH2)4COC! + NHe2 (CHe2)g.NH2-> G000 
b . ..—CO (CHz)4CONH (CH2)sNH2+HCI 


E1000 


/ Z 3 4 mon %, 
Anopaneudpud macnanod kuenome;—= 


OSTOMY KOHIeBbIe Tpyinbl He Te- 
sioT cnoco6yocTu pearupopaTb c Puc. 4, Usmenenne Momeky1apHoro Beca nome: 
aMHfla B 3aBHCHMOCTH OT no6aBmeHua pa3vIHye 

PyTHM MCXOJHBIM BeLLECTBOM H, Ta- unix KonnuectTB XJIOPaHruAphya MacaAHOl KHC- 
MM OOpas0M, Ilelb pacTeT JlaJIbUIe,  soTbl (NoMMep NosyyeH Mp BbITAKKe U3 
O TeX Op, NOKa pocT ee He Mpe- pacTBopa) 
PaTHTCA TO BIMAHHeM Apyrux cpa- 
‘Topo. Bculygae 106aBOK MOHOyHKIUMOHAJIbHbIX BEILECTB, OHH 3AKPbIBaIOT peaK- 
(MOHHOCHIOCOOHbIe KOHIEBbIC TPyNMbl, KaK NOKa3aHO HWxKe: 

. . . — NH (CHe)sNH2 + RCOCI =>. ..— NH (CH2)sNHCOR + HCl, 

. . . — CO (CHe)4COCl + RNHe >. . .— CO (CHe2)aCONHR + HCl. 

TakuM oOpa3soM MOJIMMep, y KOTOpOroO C OOeMX CTOPOH OyAyT Take Hepeak- 
MOHHOCHOCOOHbIC FpyMMbl, TepxAeT CNOCOOHOCTh K JabHeHuemy pocty. IIpu 
TOM CHUXKeCHHE MOJIEKYJIAPHOFO BeCa HAXOJMTCA B IPAMOH 3aBHCHMOCTH OT KOVIH- 
eCTBa OOaBJICHHOrO MOHO*YHKUHOHAbHOrO BELLECTBA. 

OTH pe3yJIbTATHI yKa3bIBaIOT Ha CYILECTBEHHOe PasJIMUHe B PeaKIMAX PaBHO- 
€CHOH HM HepaBHOBeCHOH NoMKOHZeHcauuu. B OOouX STHX CIyUaHX BAMAHHE 
30bITKa HCXOJIHbIX BEULCCTB CKA3bIBaeTCA M0-pa3HOMY, B TO BP€MA KaK BJIMAHHe 
O6aBOK MOHOMYHKIUHOHAJIbHOTO BeIeCTBa AeHCTBYeT OAMHAKOBO, CHH3KaA Mo- 
CKYJIAPHbIM Bec. 


MucrutyT 9memMeHTOopraHHyeckux coequHeHH Tloctynuso 
Axkayemun HayK CCCP 17 IV 1959 
ILMTHPOBAHHA®S] JIMTEPATYPA 
1B. B. Kop mak, Yen. xum., 21, 121 (1952). ?C.P. Papuxos, B. B. Kop- 
‘ak, JKOX, 13, 988 (1944). *B. B. Kopmak, B. A.3amatTuna, JAH, 59, 
9 (1948). 4B. B. Kopmak, B.A. 3amatuna, Hsp. AH CCCP, OXH, 1948, 
eee. PagmEton, Bb. B. Kopmak, J. Hy. Deanorkonay, JAH; 257, 
41947). ® C. P. Pagoukos, B. B. Kopmak, YT. H. Yeanokxosa, Msp. 
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K. M. MYPABbEBA u M. H. DIYKUHA 


CHHTE3 HW MEPErPYNNMPOBKH B PALY THASOJIMHHMHHA 
(IIpedcmaeaeno axademuxom H. JI. Kaynanyem 24 IT 1959) 


Ilpu KoHJeHCalluH THOMOUEBUHEI HIM Ce 3aMeLCHHbIX C %-raso“soKapOoHHae 
HbIMH COe/MHCHHAMH OOpa3yIOTCA MPOM3SBOAHbIe 2-AaMMHOTHA3OA, HJM THA3ZOVIN ff 
MMHHa. 
Ha npuMmepe KOHJeHCalHH 3aMeLLCHHBIX 2-MePpKaNTOMMHAa3OJOB C a-raJ} 
WOKeTOHaMH ObvIO MOKa3aHO, 4TO OOpa30BaHve UuMua30-(2,1-b)-THAZ0M) 
IIpOTeKaeT Yepes MpoMexKyTOUHyIO cTafuIo S-8-KapOOHHJIbHBIX COeMHeHHH Ci 

B wactosmeH paOoTre Mbl H3y4HJIM KOHJeHCAalLMI0 %-raJIOHOKETOHOB C CHI} 
M€TPHUHBIMH [MapHJ- WU apHJ-allHTHOMOYeBHHAMH, a TaKKE HCCIeEROBAaIH O} 
HapyKeHHbIe HAMM NeperpyMMHpoOBKH MOJYYeHHbIX WHKIMYECKHX COeMHEHHI 

Hamu 6plJ10 MOLTBEp2xKAeHO, YTO XO PeaKUHH 3aBHCHT OT NPHCyTCTBHA B peal} 
ILMOHHOH cpele HOHOB BoROpora. Ec oOpa3yroulHlica raslonOBOAOpoy CBAsb} 


TOPble Mp pacTBOPeHHH HX B BOAHOH WIM CNMPTOBOHM COJIAHOH KUCJIOTe ormter 
JistoT Boy. IIpomexkyTouHbe OKCHCOCAMHEHHA HECTOHKH, B OCOOeHHOCTH B TE} 
cuyuaax, Kora OHM NOyueHbl M3 [MapHJITHoMo¥eBUH. Hampumep, Ip} 
KOHJ@HCalWH XJIOpalleToHa C THOKapOaHHJIHOM B pacTBOpe XJIOpHCTOrO MeTES 
JieHa B IIpHCyTCTBHH TpHSTHaMHHa MPH KOMHaTHOH TemMnepatType nosmy4en| 
CoeHHeHHe, SJIEMCHTAPHbIM aHalu3, OMpemeseHve THAPOKcHa UM U.-K. CNeKT! 
KOTOPOrO TOKa3bIBalOT, UTO OHO ABJIAeTCA 2-CPeHHJIMMHHO-3-cbenus-4-MeTUs 
4 okcuTHa3so0uIMquHOM (Ta6u. 1, Ja). Oro BemecrBO MpH HarpeBaHuuN Tepse 
Boy H peppamaetca B 2-cbeHnMMMHO-3-enuu-4-MeTHITHa30NHH (I), Moy 
yuaeMbIM H3 XJOpalleToHa H THOKapOaHHMya (*) B cHupToBoM pacTBope 6e 
oOaBku OCHOBaHHA. CmMemiaHHas mpooa (1) u (la) Maer Fempeccuto Temneparypt 
MMaBICHHA TOJIbKO B 3allaBsIeHHOM KalMsape. IIpH KoHeHCalHH CHMMeTpH4 
HOM AMTONMI- H Au:eHeTHAMJITHOMOYEBHHBI C XJIOPalleTOHOM He yJaJocb nosy 
UHMTb NPOMeKYTOUHDIX OKCHCOeAMHeHHH, a OblvIM MOJyYeHbI HeMocpeycTBeHH! 
2-TOJIMIMMHHO-3-ToMI-4-MeTuITHa30mHH (II) v 2-N-3TOKCHPeHMIMMUHO-3-N-3T 
okcuenusi-4-MeTusTHasomnH (III), Koroppre o6pa3yrorca HM pH KOHJeHCaLH! 
KOMIOHEHTOB Oe3 CBASbIBAHHA XJIOPHCTOrO BOMOpOMa OCHOBaHHEM. 

Boulee NpOvHBIMH OKasaJIMCb MpOMeXKYTOUHBIe BEILeECTBa, MOyYeHHBIe Mp 
KOHAeCHCallMM %-rasoHqoKeToHoB c N-apuu-N’-atusaTHomouepuHamu. Ha pag 
PMMepoB OblwIO MOKasaHO, 4TO 4-OKCHTHA3OMMAMHOBbIe COCAMHEHUA MomMyualore 
B IPHCyTCTBUM TPHSTHaMMHa KaK B PacTBOpe XJIOPHCTOFO MeTHNeHa IPH KON 
HaTHOH Temiepatype, Tak HM B pacrBope cnupta mpH Harpepanuu. IIp 
ACHCTBHM COJIAHOM KHCJIOTI Ha XOJOAY WIM NPM HarpeBaHHH CO CNUPTOBBI 
PpacTBOPOM XJIOPHCTOrO BoOpoAa OHM OTULEMIAIOT BOAy, MepexodA B COOTBE! 
CTBYIOINME THA30JIMHOBbIC COCAHHEHHA, B OOJIbINMHCTBE CJIy4aeB pe3sKO OTMMYAK 
ulMeca TO TeMNepatype WiaBleHHa. Hamu Opin momyuenbi H3 XmopaleToua 
OeHsouenMITHOMOYeBHHEI 2-GeH30H/IMMUHO-3-cbeHU-4-MeTum-4-oKCUTHa30NI 
Aun (IVa) 4 2-6ensonmMuno-3-cenua-4-meruirnasomun (IV), 13 xmopaterona 
(peHMJI-N- HUT POOeCH3ONJITHOMOUEBHHBI 2-(nN-HUTPpOGeH30HJIMMMHO)-3-:peHHs-4-M 
THJI-4-oKcHTHa30NINqHH (Va) u 2-(n-HUTpPoOeH30HMMUHO)-3-cbeHus-4-MeTHJITH: 
30IMH (V), H aHaNOrM4uHBIe Nappi Bewects (VI u Via) us XJlopalleToHa H (beHH: 
alleTHJITHOMOYeBHHBI; 3 -XJIOPUMKOreKcaHoHa U (eHHJalerHITHOM 
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yeBHHb! — 2-alleTHMMHHO-3-enuJ-4-OKCH -4,5-ILMKJOTETp aMeTHJICHTH A304 fi 
(Xla) u 2-aterumumuno-3-enns-4,5-UNKIOTeTpaMeTHeHTHasOIHH-4 (DI) 
¥3 w-Opomalleroenona U deHHJGeH30HJITHOMOUeBHHLI — 2-O€H30HJIMMUHO-«} 
Audenus-4-oxcuTnasomngun (Vila) u 2-6ensonmumMuHo-3,4-qupenuJTHas0NN} 
(VII). Bo Bcex cy4aaxX HasIMuMe OKCHIpylnbl B THASOMAHHOBOM Coe]HHe}| 
JOKa3aHO H.-K. CM€KTPpaMH, a TaK2xKe MpPAMBIM OMpeseveHHeM OKCHIpynusl 
[lepesutunosy. IIpu stom 4-oKcnTHasouMgunoBoe coeyuHenue (X1a) Qaso 
MOJIH Me€TaHa, YTO COOTBETCTBYET MOBECHHIO CNMPTOB, HMeIOMIUX BOAOpOR 
TPeTHYHOM a-yrsiepoqHoM aTome. IIpuH KoHJeHcallMy o.-X JOPIMKOPeKCAH 
C (PeHHJIOCHSOMJITHOMOYEBUHOL B pacTBope XJIOPHCTOTO MeTHJeHa B MPHCyTCTIP 
TPHSTHIAMHHA Oplla MOJy4eHa CMCCb OKCHCOeCAMHEHHA C COOTBETCTBYIONIMM TH 
30J1HHOM (IX). IIpu nepekpucraiusalMn U eile OpicTpee Mp AeHCTBUM COAT 
KUCJIOThI MPOUCXOLMO OTILeEMIeHHe BOAbI H OOpasoBaHHe (1X) 2-6eH30n1HMu 
3-benuu-4,5-WnKIoTeTpameTHeHTHa30uHHa. IIpH peakunu deHuJ-n-HUTpOG) 
30HJITHOMOYEBHHBI C &-XJIOPILMKJIOTeEKCAHOHOM IIPOMe%KYTOUHOFO COeHHerB 
TakxKe He yJalocb BHILeHTb. HecrolikocTb 4-oKCHCOeqHHeHHH B STUX Cy4E) 
MOXKHO OObACHHTH KOHOpMallueH ALPa WAKOreKcaHa, OOYCJOBIMBAaIOWeH TT] 
OnmxKeHHeE BOLOpOfa H TupoKcHsa K TpaHc-nomowenHIo. Tlogo6Hoe saBserih 
Ha6mofan CruBenc Wiad 4,5-MKIOTeETPpaMeTHJCHTHASOJIHHOHOB-2 (7). |) 

Tlomyuenupie HaMu alluMMHHOTHAa3ONHHEI (IV, V, VI) mp KparKoBpemeHHl 
HarpeBaHH B TeYeHHe HECKOJIBKUX MHHYT C COJIMHOM KHCJIOTOH OMBIJIAIOTGS| 
2-UMUHO-3-benHJI-4-MeTHITHa30IHH-4 (T. mI. 85 — 86°, alerumbHoe mpoll 
BogHoe T. tI. 182 —183°), onucanHprii Betepom (°). Ecau stor uMMH KUIp 
THTb C 20% COMMHOM KHCJIOTOH B TeEYeHHE HECKOJBKHX 4aCcOB (HIM KMMATHE 
IV, V, VI), To npoucxogur neperpynnupoBka c oOpasoBanuem 2-cbenusaMHEs 
4-meTuiTuasona. Tlocnequui Obl weHTHpHUMpOBaH HaMM Cc NosyYeHHDIM | 
TpayManuy (°) 43 xmopaleroHa u dbeHHTHOMOUeBHHEI. CoenuHenHHe VII 6nih 
OMBIJICHO B 2-MMHHO-3,4-AuennJITHasoIMH-4, NMOJyYeHHBIt Beiiepom us w-fi 
HaHalleTopeHoHa WM COJAHOKUCJOrO anMsiuHa (°). SroT HMHH pH AVINTeIbHC 
KHNAYeHHH C COJIAHOH KUCIOTOH NMeperpynmupoBpiBaetca B 2-cbeHumaMHH 
4-peHHJITHa3so, UeCHTHPUUMPOBAaHHEIM HAMM C ONMCaHHBIM B sIMTepatype (°,' 

IIpu narpesaHHu w-OpomaleTrodeHoua u (tbeHHaleTHITHOMOUeBUHEI B aC 
JOTHOM CHHPTOBOM PacTBope HaMH ObwI Mosyyen 2-aleTHuMUHO-3,4-qudeHu 
TuasomuH-4 (VIII). Oro coequHeHHe onucaHo Beliepom u ompiiaerca B 2-HMUuHI 
3,4-quennsTvasouH-4, OHako B NpHcyTCTBHH TpHsTHIaMuna w-Opomallety 
benou u *enualleruTHoMo¥eBMHa OOpasyioT oKcucoequHenue 1Va, mosyyes 
HO€ B TEX 2%Ke YCNOBUAX H3 XJOpalleTona HU *benuMOeCH3OMJITHOMOUeBHHEI. Takk 
o6pasoM, B Xojle peakW\HH OeCH30HJ Kak Obl MepeXoLUT oT MeTHIeHOBOLt rpynn 
K a3OTy THOMOYEBHHHOTO OCTATKA, a alleTHJI OT STOTO aTOMA agOTa K MeTHJIEH) 
BoH rpymne. 

Coequneune (1X), 2-n-HUTpobeHsou-3-enu-4,5,6,7-rerparuspobensTHasi 
MH (X) M 2-allernuMuHo-3-cpenua-4,5,6,7-TerparuqpobensTuas0/INH (XI) mp 
HarpeBanud C 20% COuIAHOH KUCJIOTOH OMBIIAIOTCA LO 2-4MHHO-3-penus-4, 5, 6, ° 
TeTparutpooexsTHasoMHa (XII). Ipu Muoroguesuom Kunauenuu c 20% cons 
HOH KHCJIOTOH MpOHCXOAHT MpeBpalleHve 9TOrO BeMecTBa B 2-(PeHHJIaMHHt 
4,5,6,7-rerparuypo6en3THa3o1 (nomyueH MHAMlicKUMH aBTOPaMH KOHJeHCallHe 
WHKJIOreKCAHOHA C PEHMJITHOMOUEBHHON BMPHCyTCTBUH fiosa (°)). Wnrepecuo o 
M€THTb, TO IPH NOMITKe NOJyYeHHA STOTO BelleCTBa KOHTeHCalLuelt %-XJIO} 
IWMKOPeKCaHOHAa C (PeHHATHOMOYEBUHOH Obit MoyyeH (XII). 

OnvcaHHble MpeBpalleHHA MpbI CUHTAeCM BO3MOXKHLIM OObACHUTE Ce YIOULu 
OOpasoM: 3aMeLeHHBbIe THOMOUEBHHE B CBOEIi M30opMe BCTyMaIoT B peakUHl 
C &-rasloHOKeTOHaMH, oOpasya S-B-KeTOSAMELLCHHbI€ H3OTHOMOYEBHEBI, OLICTP 
NOMBEpraroulHecd JaJIbHeHIIMM MpeBpawieHuim. KapOoHnsbuili KHCJIOPOR 07 
TATHBACT IPOTOH OT AMMHOMEHHAbHOFO OCTaTKA, B Pe3ysbTaTe YerO H ycTaHal 
JuBaetca N —C cBa3b c o6pa30BaHHem 4-OKCHTHA30J1MMHOBBIX COeIMHeHHE 
KOTOPBIC JerKO OTULeMAIOT BOLY. Tleperpynnuposky 2-umuxo-3,4-3amenleHHEl 
THASOJIMHa MPH KHMAYCHHH C COJAHOH KHCIOTOH MOXKHO OOBACHHT IIpHcoeyr 
H€HHEM MPOTOHA K a30TYy KOJIbILa, PaspbIBOM 3,4-cBa3u Hi NOJIAPH3alHen BCE] 
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€ STOPO MOJIEKY Jbl C MOCIeAYIONMM 3aMbIKaHHeM WHKIa 10 as0Ty HMHHO- 
MMbl C OOpasoBanuvem 2-cbeHuMaMuHO-4-3aMeeHHBIX THA3o/OR. 


He Cy 
R N—CH; HCI R N—CgH, R l 1 
' = Sel 
JENcor Want l nee HCI 
Riise Sieg Oe Sen, BAe S 


Jit 4-OKCHTHa30JIMQMHOBLIX COeAMHEHHI Mb MpITaluch IIpOBeCTH alleru- 
OBaHHE OKCHIPyIINbl C MOMON{bIO XMOpUucToro alleTuJla WIM yKcycHoro aH- 
pula. OHaKO IIpH 9ToM O-alleTHJIMpoBaHua He Mpoucxo_uT, a UMeeT MeCTO 
O OTULeNNeEHHe BOMB, Kak B cily4ae (1Va), (Va), u oOpasoBanue (IV), (V), 
© MeperpynNMpoBka, CBASaHHad C pasppiBOM 3,4 cBa3H. Tak (VIJa) npu 
PeBaHMu C YKCYCHBIM aHPuApH om oOpasyer 2-(N-denua-N-arerut)-amnno-4- 
WJI-5-Oen30nsTHa3so1 (XIII), B KoTopoM c NoMonLbIO H.-K. CHeKTpa moKa3aHo 
wuve KeTOrpyNnbl. OTO BeulecTBO OMBIIAeTcA 20% comAHoli KuCAOTOI c 06- 
oBaHueM 2-peHHJaMMHO-4-eHuuJ-5-6eH3o0uTuasona (XIV), erpoenne xKoro- 
0 MOKa3aHO HAMM CHHTe30M M3 AMOeHSONXOpMeTana u cbeHusTHOMOUe- 
bl. (XIV) auerummpyerca ykcycupim anrugpugom pB (XIII). Anauo- 
HbI€ MpeBpalllenust mpovcxofat c (Via), Koropsii npu Aelicrsuu yKcycHoro 
“MApufa oOpasyer He TobKo (V1), oTmenIaa MoneKysty BopEI, HO u 2-(N-de- 
n-N-ateTu)-amuno-4-Meruu-5-aleTusiTHasom (XV). Tlocnequuti Obit oMbI- 
i fo 2-penuamuyo-4-merus-5-alernituasona (XVI). Crpoewue (XVI) 
Ka3aHO CHHT€30M H3 JMalleTHJIXJIOpMeTaHa HU (beHHJITHOMOUeBHHBI. DTO »%*Ke 


se 
OH COCH, : 
felts N—CoH, (CH,CO),0 EgH{CO N—C,H; Cots N CH HCI 
- Jexcoce bu, C=NCocgt, | 77 CgtgCO | I NCS) Seniesa 
| ols oa 5 6rts ARS CH3CO),0 
SA COCH, Seas 
(Vila) 7 a 
C,H,CO NH 
: N CHC] + C—NHCgH 
os Celts | yf Hy. 6's 
Mel cO NHCgHy CgHsCO Ss 
eS 


(XIV) 


necTBo (XVI) 6bito nNowyYeHO U3 PeHHMALeTUJITHOMOYeBHHEI WH XJOpalleToua 
CHHpTe B MPHCyTCTBHH TPHSTHaMHHAa. OTH MpeBpalieHuA MOXHO OOB- 
HUTb CJI€AYIOWMMM OOpa3oM. IIpu yelicrBuH yKcycHoro anrugpuya ua (VIIa), 
la), MponcxOAHT pa3MbIKaHHe THA30JMAMHOBOFO KOJIbIla M0 3,4-cBA3H C 06- 
30BaHHeM S-8-KeTOMPOH3BOAHbIX H3OTHOMOYEBHHDI! U alleTHJIMpOBaHHe BTOPH4- 
M amMuHorpynmp. B 9THX KeTOCOeC¢AHHEHHAX ATOMbI BOJOPOZa MeTHJICHOBON 
YNNMbI OOMaLaoT OOJbUIOM MOABHXKHOCTbIO HM BCTYMaIOT BO B3aHMOseHCTBHe 
KapOOHHJIOM allMJIbHOrO ocTaTKa Mp uMuHOrpymne, OOpasya (XIII), (XV). 
MccmeqoBaHHble peaKUMH MOKa3bIBalOT, UTO KOHJCHCAHA %-raJIOHJOKETOHOB 
N-cenna-N’-aljwiruomoyeBuHaMH MpoTeKaeT yepes cTaqHIo 4-OKCHTHAa3OJIH- 
HOBbIX IIPOH3BOXHBIX HM YTO STH COCAMHEHHA, TAK Ke KaK HW 2-MMMHOTHA3OJIH- 
-4, OUCHb NaAOWJIbHbI HW CHOCOOHDI K MeperpynNupOBKaM, CBA3aAHHBbIM C PaCKPbI- 
eM reTepolukwa. 
Bcecoio3Hblli HayuHO-HCCueAOBaTeJIbCKUK Ilocrymusio0 
XHMHKO-(papMalleBTHYeCKHH MHCTHTYT LO TTELIS9 
um. C. OpmkonuKkuyse 
HMTMPOBAHHAS JIATEPATYPA 
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MWPATET 


Jlokuays AkaweMun HaykK CGCP 
1959, Tom 126, N 6 


A. A. TETPOB u B. A. KOPMEP 


K BHHWJIAWETHJIEHY HW BUHHWJIAJIKHJAWETHJIEHAM 


(ITpedcmaeneno axademuxom B. A. ApOysoeum 4 III 1959) 


Ilo B3auMoseHCTBHIO BUHVJIALleTHJICHOBbIX YIJIEBOLOPOOB C AMHHAMH B JIMA 
patype MMeIOTCA BECbMa MaJIOUNCeHHBIe yKasanus (*~*). UccueqoBasocb TOMB 
IIpHCoeAMHeHHe aMMHakKa HM HEKOTOPbIX AMMHOB K BHUHHJalleTHeHy, NpUy 
peakuA MpoBosusac’ npu 100° u noBbIMIeHHOM JaBueHuH (*) HIM Ha rereporeo 
HOM KaTaJM3aTope mpu 250° (2). B pesysbrare OplvlH MOJLyYeHbI aJIJICHOBbIe AM} 
HbI (I) WIM MpOLyKTbI UX H3OMepH3allHu — alleTHJIeHOBLIe aMuub! (IT) 


R.NH 
HC == C— CH = CH —> CH = C = CHCH2NR2 


CH C= C— Cans (1) 


B WaHHo paOore noKa3aHo, YTO ANYKTbI AMHHOB (AMSTHJ- U AHOyTHIAaM, 
HOB) K BHHHJaleTHJICHOBbIM yIrvleBoqopoyaM (BHHHaleTHJIeH, BHHHJIMeTH 
WM BUHMJISTHAeTHeHbI) MOJyualoTrca MyTeM OOpaOoTKH BOOM NpPOAYKTOB Mp. 
CoeMHEHHA K 9THM YreBosopoxaM JHTHMAMaIKuamMuyoB. IlocmeqHue pear; 
Py1OT C BHHHJalleTuJIeHaMH Ip KOMHATHOM TeMMepaType HW OOBIMHOM JlaBJIeHH 
B muTepatype 9Ta peakWHa He ONMcaHa. | 

B 3aBHCHMOCTH OT IIpHpObl BHHMIAaleTHIeHOBOrO yrseBosopola H aMUE 
B pesyJIbTaTe PeaKIHH MOyUaIOTCA pasJIMUHbIe MPOYKTHI. 

Bunuuauetusien oOpa3yet amuupi (III) c koneuHOH alleTHIeHOBOH rpynm) 
popkoH (B cayyae WMaITHIAaMMHa — BHIXo, 20%) 6e3 KakUX-H60 MOOOUHD, 
TIPOILeccoB. 


R,N— H,O 


Li 
HC == C— CH = Ch2 —> HC = C — CHLi — CH2NR, — > 


=» HG==@23:CHs-— ‘CHENR: (II 

BuHuJIMeTHalleTHieH aeT MpeHMyulecTBeHHO uMep (IV) c BpIxXoJOM OK 
Jo 40% wv nomuMeppr (BEIXOo 25 — 30%). AmMunpl OOpasyroTca B O4eHb HEOOMI! 
WIOM KouIMuecTBe (5%), NPH4YeM HMEIOT pa3JIM4HOe CTPOeHHe B 3ABHCHMMOCTH ¢ 
IIpHpOfb! aMHJa: B ClyYae MPHCOeAMHEHHA JIMTHHDMSTUIAaMUuga OOpasyerca aMP 
C KOHEYHOK alleTueHoBou rpynmupoBKol (V), BCyyae MMTHHAMOyTHIaMusa - 
aJIJICHOBLIM amu THNAa (VI). 


—> H—C=C—CH=CH—CH,—CH (CHs)—CH,—C==CH 
CHs—C==C—CH=CH:— 2 > HC==C—CH,—CH,—CH-—NRz ( 
—> R—CH=C=CH—CH2—NRez (\ 


BHHMJISTHAleTHIeH WaerT C JMTHUAMaIKUAaMUyaMu aJIJIeEHOBLIC aMHE 
Tuna (VI) c Bpixofom 45—55%. KommuecTBo uMepa B 3TOM cuy4ae He Ip 
ppumaeT 10%. 
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CrpoeHve aMHHOB JoKaspIBaslocb, npexye Bcero, oO HX MHpakpacuHbIM 
KTpaM. B cmeKrpax aMMHOB, NORVUeHHBIX 13 BUHMJalleTHIeHa, BAHMJIMe- 
flaleTHleHa HW JHTHAMSTHaMua, HMeIMCb TOMbKO MOMOCI KOHeUHOL alleTH- 
oBouw rpynmupowKH (3300 u 2123 cm) u orcytcerBoBanu MomocE aJlleHOBott 
,3-QMeHOBOH cucTem (puc. 1, / u 2). B CN€KTpaX AMHHOB, NOJIYYeHHbIX H3 BH- 
IMeTHNAalleTHeHa HW HOyTHaMMHa, a TakxKe BCeX aMHHOB H3 BHHWJISTHI- 
eTUEHA, HMCMCb TOJIbKO MOJIOCHI aJJIeHOBOH CucTeMp! 1960 cm~! (puc. 1, 3 u 4). 
MHbI, NOJIYYCHHBIC H3 BHHHJMalleTHleHa, BUHWJIMeTHJalleTueHa MU MSTMJI- 
MHa, OKa3aJINCb HJCHTHUHbIMH MO KOHCTAHTaM COOTBETCTBEHHO C 1-RHaTHIAMU- 
OyTHHOM-3 uv 1|-qHaTHIaMMHOMeHTH- 
M-4, ONMCaHHbIMH B JIMTepatype (4), Ri 
1eyeT 3aMeTHTb, TO U30MepHEIe 


aoe 
MEI Tuna HC = C—CH(NR,)—R, aN 
propple Moran BOSHHKHYTb IPH HHOM 60 


PPANKE MIpHcoeqMHeHUA <sMHTHINa- 40 
| JaMMOB K BUHWJalleTusenam, o6s1a- 
MOT COBEPIeHHO ApyrHMy] KOHCTaH- 


mu (‘). 7% ae 
CrpoeHve aMHHOB, NOJyYeHHEIX 43 Ai 

HUJISTHalleTHeHa, ObI0 MOATBeEpx- 60 

*HO THAPHPOBaHHeM UX Ha KONONI- 4 

OM Maaquu lO COOTBETCTBYIONLUX 2D 2 
HaJIKMJITeEKCHJIAMHHOB, KOTOPBIe WIA 9 

jABHEHUA NOMyuasIuCcb JpPyrHM MeTO- { iM ie 

oM. HM30mepuHpie aMuubl THNa C,H,— & ol y 
{H(NR.) —C3H, uMewoT 3HauntenbHo )8=6§ &@ 
Jlee HASKHe TeMMepaty ppl KuMeHuA(>). 8 40 

_ J\umep Buuusmeruaterusiena mp S 2 3 
jaTaJIMTHYCCKOM FHAPHPOBaHHH Ha Ko- S , 

OMJHOM Naswiaquu mpHcoezunsas 5 Mo- ze Ney 
ekyl H, c oOpas0BaHuem 4-MeTHJIHO- 

aHa HM, CJIEOBaTeJIbHO, HMeJI OTKPbITY10 a 

eb YIvIepOLHbIX aTOMoB. OOpIuHEIM 4 
leToqom (°)B HeM Obl OOHAapy>KeHbI 2D 4 
iB€ KOHCUHBIX ALleTHJICHOBBIX CBASH. of 
} B wudpakpacHoM cnekTpe juMepa Ph wt 
ouc. 1, 5) ObiiM OOHapyxXeubI ABE; TONO- ol % 

I, OTBCUAIOWIHE KOHCUHBIM alleTHJICHO- 100 
ef CBA3HM, OfHa H3 KoTOpHIX (2100 4 50 eM 
M~') conpsxKeHa c BoHHOH. Conps- 20 Fi) atl Then 
‘CHHOH JBOMHOH CBA3H COOTBETCTBYeT ae 700 Uh opr 


ojoca 1616 cm7?. Hanuune normome- 
ust B OOacTH 964 cm! cBHgeTembcT- Puc. 1. Undpakpacuble cnekrppt mpomyc- 


yeT 0 TOM, 4TO JBOHHaA CBA3b BXO- KaHHA: 1 —|-queTHIamuHOo6yTuH-3, 2— I|- 


ae JuaTHIaMUHONeHTHH-4, 3 — 1-qH6yTHNaMu- 
eee Dy TUUPOBKY CE Sie, - HomeHtafueH-2,3, 4—1-usTusamMuHorekKCa- 
Bce STH JaHHbIe NO3BOJIAIOT NpHMH- yuen-2,3, 5—-6-MerumHonen-3-qHuH-1,8 


aTb JuMepy copmy.ly 6-MeTHJIHOHeH-3- 

uuHa-1,8 (VI). Cyaa no cneKTpaJIbHBIM 

aHHBIM (HalizeHbi yacToTE 969, 2092, 2127, 3024, 3290 cm™*), AuMep BHHMI- 
TMalleTHJIeHa HMeeT aHaJIOrHUHOe CTPOeHHe. 

Hav6osee BepoxTHO, YTO TUMepbI OOpasy10TCA B pesyJIbTATe UPpHCOeAMHeCHUA 

BHHMJa JIKHJalleTHJIeHaM MpOAyKTOB WX MeTaJJIMpOBaHHA C MepeMellleHHeM 
O BJIMAHHeEM JIMTHHAMaIKHaMMOB KpaTHbIX CBA3€H Ha KOHeIl Wenv. KOH- 
TaHTb! MOJIYYeHHBIX BeULeCTB aH B TaOu. 1. 

Takum o6pasom, B pesyJIbTaTe JaHHOrO HCC/eAOBaHHA YCTAHOBJICHO, UTO JIH- 
MU JMaNKWaMubI MpHCOeAMHAIOTCA K BHHMJalleTHeHaM MofO0OHO MTHHa- 
wulaM — payluKan BcTrynaer B 4 momomenne (’). B oOonx ciyyaax peakiHA 
POXOMT, BEPOATHO, NO PpafWKaJIbHOMY MeXaHHSMy. 
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Taoauua 1) 


-ae ie 
BeutecTBo 2 ak ai ny Haii- | BBI) 

men. | auc 

HG = C—CH.—CHEN(G3Hs)2* 48 0 ,8034 1,4388 | 40,99} 41, | 
HCG==C—CH,— Co —ClioN(@ahe)sea 60,5—61,5 | 0,7904 41,4378 |46,24) 45, \ 
CH3s—CH=C=CH—CH2N(CyH»)2 12324 IO S419 1,4588 | 65,75) 65 i) 
C,H;—CH=C=CH—CH2N(CsHs5)e 85—86 0, 8111 4 4554 "| 54/30 | "5am 
C,H;—CH =C—CH—CH2N(C,Hp)e 136—136,5) 0,8450 1,4558 | 69,80) 69, ) 
HC=C—CH=—CH—CH,—CH—CH,—G=CH 71—72 0 8346 1,4780 |44,84| 43, 

cy 


* T. xnm. 143—143,5°/765 mm, 85°/110 mm. JIntepatypHpie annpie (4): T. KH 
439—142°/680 mm, 85°/110 wm,‘ ni8 41,4390. 
** T. kun. 76°/40 mm. JlurepatypHble qaHuble (4): 7. Kun. 76°/40 mM, iy 1, 4380. 


IKcnepuMeHTaAbHaAd YUAiC ab 


JIMTHiManKuaMUAb! MPHFOTOBJAIMCb JeHCTBHEM COOTBETCTBYIOULAX aM) 
HoB (0,5 — 0,7 r-Moms) Ha S*PUpHble pacTBopbl IMTHHMeTHNa WIM JMTHHOTHI 
(0,6 — 0,6 r-moma) (8). IIpu BBeqeHuM B STH PaCTBOPHI BHHHJAleTHJIeHOBb 
yruiepogopoos (0,25 r-Mouia) HaOJiOAalach SHEPruunad PeaKUHA C NOBBILLeHHE 
Temnepatyppr. Tlocme crosuua B Tevenue | — 24 uacoB (B Cay¥ae BHHMJISTH. 
aleTumena — | — 2 uaca, B ocTasibHpix — 12 — 24 uaca) cmecb oOpa6arTpIBi 
JlaCb BOOM, CyWIHNacb Hal OKHCbIO aJIOMHHUA MW NOABepraacb pa3sroHkKe, CHij 
yaJla pH OOBIYHOM JaBJIeHHM, 3aTeM B BakyyMe. AMMUHbI OUI aHch OT yrueBd) 
JOpoOB pacTBOpeHHeM B pa3z0aBJICHHOM COJIAHOM KHCJIOTe C TOCJIeEAYIOULHM BE) 
CaXKMBaHHeM IesoubIo. AHaJIMTHYeCKHe LaHHble JVI BHOBb MOJIYYCHHbIX BeLLeCI 
Jlaupi B TaOu. 2. 
Ta6oauna 2} 


Hatizeuo, % Buruncseno, % 

BeurectBo 

G H N GC H N | 

CHs— CH = C=CH — CH2N(CyHp)s 79,71 | 12,94] 7,52 | 79,93) 42,90] 7,49 

79,75 | 13,07 | 

C;H;— CH= C= CH— CH2N(C2Hs)2 78,23) 12,46| 8,99 |78,36| 12,46] 9,44 
78,41 | 12,53] 9,50 

C;Hs— CH= C= CH— CH2N(CiHp)s 80,48 | 12,90] 7,14 | 80,34 | 13,00] 6,69 
80,47 | 12.86 | 6,88 

HC == C— CH= CH—CH,—CH—CH,—C==CH* | 90,94} 9,12] — |90,85 9,15; — 
| 90,83] 9,42) — 

CH3 


* Haiieno: Mou. sec 131,3,°4132,9; konmuuectBo —C==CH 1,98, 1,97%. 
BuuncmeHo: Mom. Bec 132,2; komMuectBO — C==CH 2,00%. 


Tuypupopauue l|-ru9TuaaMunNoreKkcaguena-2,3. Ipu ucuep 
MbBaroleM rapHpoBanuu 3,1 r amMHa norsorusoch 980 ma H, (757 mm, 18°) 
T. e. oKoIO 100% or Teopun. 3 peaxunonnoli cmecu BEIMereH MaTHIreKcHd 
amu (2,8 r) c T. Kun. 179—180°/750 mm, 75,5—76,5°/20 mm, d;° 0,7688 
ni 1,4252. Tor xe aun, NOJYYeHHbI U3 [MSTHaMuHa uM OpomucToro Trek 
CMa, HMeJI KOHCTaHTHI: T. Kum. 179—180°/750 mm, ae 0,7676, n29 1,4242 
Mudpakpacupie cieKTpbl O60HX OOpaslOB aMuHa He OTMMUauNCb Me2xk Ly CoOoH 
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Tuxpuposanuve 1|-yu6ytTuaamunorexkcaguena-2,3. [pu ucuep- 
paiouleM ruipwpoBanuu 4,15 r amuna norsorusocb 978 mua H, (745,5 mm, 16°), 
e, oKONO 100% oT Teopuu. M3 peakyMoHHOH cmecu Obl BbI,eIeH mH6y- 
wrekcuviamMuH (3,8 r) c T. Kum. 129—130°/20 mm, d®® 0,7864, n° 1,4360. 
r 2ke aMHH, NOJyYeHHIN u3 uOyTHvIaMuHa uM OpomucToro reKcHla Mell: 
Kun. 129—130°/20 mm, a0 0,7853, n° 1,4350. Cnexrpbt o60ux o6pasios 
wHa TakxKe He OTJIMYAIMCb MexKy co6ol. 

TuapupoBpanne AuMepa BUHHAMeTHAaAneTUMeHA. IIpn ucyep- 
aliolleM YTHApupoBannn 3,3 r AuMepa norvioTH0ch 2966 ma H, (766,3 mm, 
), uro oTBeyaeT 98% or teopuu. Ilonyseno 2,9 r 4-meTumHOHaHa CT. KH. 
—165°/750 mm, 82—82,5°/50 mm, ae 0,7350, n° 1,4148. Oru KoHcTaHTbI 
itbMa OJIM3KU K TIPHBeeHHBIM B JMTepaType vid 4-meTusmHonana (°). Mudpa- 
acupie CleKTpbl yrvieBoqopomxoB wu 3aBegomoro 4-MeTHJIHOHaHa He OTVJIMUAJIMCb 
KRY COOoH. 


EB 


Tloctymusio 
28 II 1959 
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XHMH |) 
B. B. KAM30JIKHH, unex-koppecnonzent AH CCCP A. H. BALIKHPOB 
u M. M. MOTAPHH 


O CHHTES3SE BbICIUHX KETOHOB METOROM OKUNCJIEHHA 
MAPA®HHOBbIX YE JIEBOAOPOJIOB 


IIpu usyyennu npollecca %*uAKOasHOrO OKHCeHHA MapadWHOBbIX yrJeBi) 


YATEJIbHOH CKOPOCTHIO, NPeBHILMAIOWeH CKOPOCTbh OOpa30BaHUA CNMPTOB U KUCIIO} 

PyKoBOAcCTByACh MpeAcTaBeHHAMH O TOCIeJOBATebHOCTH OOpas0BaHy| 
KUCJOPOMcoMep%K alluX COeAMHEHHH PasJIMUHbIX KaCCOB B Mpolecce OKUCJICHH 
yrueBoqopoxos (cM. cxemy) (7,?), MOXKHO OplIO MOJIaraTb, YTO B STOM Culyyae Kil 
TOHbI OOpPa3syi0TCA TaBHbIM OOpa30M HeMocpeACTBeHHO U3 ruAponepeKucn. 31 
HaOJHOMeCHHE MOCMY2KUJIO OCHOBAHHeM JI MOCTaHOBKH HCCIeOBaHuA, WMeK’ 
ILCPO If@JIbIO BbIACHHTb BO3MOXKHOCTb HalpaBJICEHHOTO CMHTE3A BHICLIMX KeTOHO| 
MeTOJOM *KHAKOPAasHOrO OKUMCJIeCHHA NapaPMHOBbIX YyIJIeBOAOPOOB. 


Cxema oOpas0BaHuA KUCOpoAcomepxalluX CcoeqMHeHHIt 
—> KeTOHbI ———— 
 ikehen 
yrueBOLOPO Abl > TH Aponepekucu — | KU CJIOTBI 


—> CIMpTbI 
| 


| 
ee SUPE 

J\a peuieHua nocTaBleHHoH sayaun Hamu 6x0 U3y4eHO BJIMAHHE YCJIOBHI 
MpOBeAeCHHA peakILHH (TeMMepaTypa, CoxepxKanne KUCMOpO-a B OKUCAAIONIeN 
Tase, MPOMOJUKUTEMLHOCTh OKUCJICHUA), a TaK2%Ke BIMAHHE HEKOTOPHIX OOaBol 
Ha CKOPOCTb OKHCJICHHA H COCTAB MOJYUYaIOULHXCA MPOLYKTOB. 

Oxkuculenuio ToxBeprasach dpakuna cunreruuecKHx MapaPUHOBbIX YyIIeBo 
AOpohoB (rHApMpoBaHnHeiX), BLIKHMaoMad B upenemax 105 — 130° mpH 1 my 
PT. CT. M COCTOMILaA U3 YIVIeEBOLOPONOB C YHCJIOM YrJepOLHEIX aTOMOB or 16 AKC 
18. Jlannaa @paxuua umena fioquoe ucn0 2,3; de. -0;7722 uw. int 14aae 

Hcnoubsyemaad annapatypa u MeTOqMKM OKMCIeHUA H aHaM3a ONMCAHD pa 
Hee (°), 3arpy3ka OKHCJIAeMBIX yruieBofopofoB cocTaBiala 60 r B KaxK]OM 
ONbITE, a pacxok OKUCIAIoWlero rasa paBusasca 1000 a/Kr-uac yna a30THOKHCY 
JIOPOAHEIX CMeceH HW 200 a/kr-uac MIpM HCNOJb30BaHUN KHCOposa. 

Hisyvenue BMAHMA TeMMepaTyppt (cM. Tab. 1) MOKa3aJl0, UTO MOBBILIeHHE 
Temnepatypbi 40 165° sHauNTebHO yBeMUMBaeT ruiyOuHy MpeBpamenua ucxon- 
HBIX yrulepofoponos. Jlanbuettiee yBenuuenne Temnepatyppl Wo 185° npaxtu-| 
WeCKH He CKaspiBaeTca Ha TiyOuHe mpespamenua. Han6onbmuit BbIXO], KeTO- 
HOB HaOvliOJaeTca mpu Temnepatypax 120 — 140° (ra6. 1). IIpu oxucnennu 
YIIEBOROPOROB a30THOKUCOPOAHOH cMecEIO, cofepxKaeh 3,5% KucTOpona, u! 
KUCJIOPOOM COXPpaHAIOTCA Te Ke 3aKOHOMePHOCTH. | 

IIpu usyyenuu Bananua KOHICHTpalluh KUCIOpOLa B OKMCJIAIOWMeEM rag3el 
ObIIO ycTaHOBAeHO, 4TO yBeMYeHHE CoxepKaHHA NocsenHero c 3,5 Jo 21% npu- 
BOAUT K CHH2KCHHIO JOJIM KETOHOB B IpokyKTax peakwun (cM. Ta61. 2). OnHOBpe- 
MCHHO C STHM BOSpacTaeT M CTeMeHb MpeBpawleHua UCXOMHBIX YIJIEBOLOpOoB. 
HanOombuiuit Berxof, KeTOHOB Ha6vomaetcn Ip HU3KOM Cojep*KaHHu KUCOpoRa 
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CMAIOULeH Ta3OBOH CMeCH. OHAKO He HCKIIOUeHA BO3MOXKHOCTh HAaXoxKIe- 
HHbIX YCNOBMM OKUCICHHA, OOeCMCYMBAIOILUX MOJIYYeHHe KETOHOB C¢ BBI- 
MM BbIXOJOM. Tak, HalpuMep, CHW KeHHe yeMbHOrO pacxoa OKUCJIAIONILE ro. 


| Ta6auua 1 
MAHMe TeMNepaTypbl Ha COCTaB MpOAYKTOB OKUCACHHA NapaHHOBIX yreBoxopoxoB 
(OKHCIeHHe BOSTYXOM, NpOLOMKUTeMbHOCTH OKUCeHUA 4 yaca) 


Avatus OKcH_atTa 
KounuectTBo O6pas0BaBmiuxca KUCMOpoRcosep- 
*Waulux coemuHeHHH 

§ » 

= iS a ruypo- Kap60- asa B TOM uNcCe, MON. % 

S E © KCHJIbHoe | HHTbHOe : 

MO fe) =e) : 

os 55 a5 UHCIO qHCO MMOJIb 

ON Sus oe . rie KUCJIOTHI KeTOHDI CNUPTbI 
Ep iy or i 
2,0 3,4 5,4 6,4 1250 0,59 26,8 37,6 35,6 
— 9,9 a0) 13,0 36,7 1,24 21,4 B20 26,0 
— 22,0 48,2. 53,0 52,8 4,02 31,3 23,0 45,2 
os 2952 53,6 LAT 54,0 4,40 36,1 2252 4,7 
_— 21,3 BA: 46,5 58,5 4,21 33,5 24,9 41,6 


* Pacxom ra3a— 9500 a/xr-uac. 


sac 1000 a/Kr -uac Jo 200 a/Kr-uac uv UcNOMb3OBaHHH NIP STOM B KayecTBe: 
MMCJIAIOULETO Ta3a KHCJOpOAa NOSBOJIAeT NMOJYYHTb BbIXOJ KeTOHOB OKOJIO 
Mow.% Ha popearupoBaBluui mapadun (cM. Tau. 2). 


Ta6auua 2 


jMAHHe KOHICHTPauMH KUCMOpO{a B OKHCJIAWOWLEM Ta3e Ha COCIaB NpOLYKTOB OKMCeHNT: 
TlapaHHOBLIX yrieBoqopo,oB 


AvHasIHu3 OKCHAatTa 
KomuuecTBo o6pa30BaBIuuxcA KUCIOpO- 
KouueHt- ; coflepKaujux coequHeHHk 
q |Palua Kuc-| © - S b 
Is MODOTaRE a Ms ° EE Bg B TOM UNCJIe, MON. % 
& OKMCHAIO- | z 2 ge no Bcero, 
s fem’ | ge | 88 | ee | BF | SF | wom | aue- 
A ac = 2 aS ee § TS) r JLOTHI K€eTOHbI CNUpTbl 
eos M pt D> wo xx 
. 
| Temnepatypa 120°, npogomxKuTembHOCTh OKHCMeHUA 4 4aca 
1 3,5 4,2 4,1 0,0 5,0 13,6 0, 406 18,2 60,0 21,8 
2 24;0 20 335 54 6.4 | 12'5 0,593 26,8 37:6 35,6 
3 100, 0 — 4,4 taal 12,0 22,8 0,740 13,4 55,0 31,6. 
Temnepatypa 120°, npofomKuTembHOcTh oKHcMeHHA 6 4acoB 
| 3,5 7,5 4,9 0,0 0,0 | 47,85 | 0,440 22,0 78,0 0,0 
: 24:0 | 6,4 5.0 8.3 | 0,3 | 18.6 | 0,727 32,9 4507 ek 
5 400;0 fe 6.3 020 | 14,5 | 25.8 0,834 13,5 55, 4 3434 


BuMAHHe MpOMOMMKUTeEIbHOCTH OKHCJICHHA MapaPUHOBbIX YIIeBOLOPOAOB Ha 

TAB OKCHlaTa M3y4asOCcb MPH OKMCJICHHH ASOTHOKMCJIOPOAHOH CMECbIO, CO- 
o fe) 

pKammehH 3,5% Kuctopoga, u Temnepatype 140 (ra61. 3). 


Tao6auna 3 


MAHHE NPOMOJKUTEbHOCTH OKMCJICHHA Ha cocTaB TMpOyKTOB OKHCJICHMA napadHHOBbI xX 


yr JeBOJOPOOB 
ea a KomuuecTBo 06pa30BaBlIMxCA KHCIOpOg- 
cofepallux coemunennk 
OJLOJI- eB 
oi Wehite 9 
ae 5 c S ruypo- Kap60- oeae! B TOM uNCJIe, MOM. % 
CHC JIe- a Bus 26 KCHJIbHOe | HHJIbHOe af 
MMO: 
eee as 5 5 ES aes “ead 7a KUCNOTbI | KeTOHDI CHUPTbI 
8,4 20,0 35,2 1,37 17,4 46,0 36,6 
é 83 70 7.0 2473 2879 4325 19,9 40;2 39°9 
8 3,5 9,7 | 45,7 24; 0 33,6 4°76 24,8 34,0 41,9 


Jlannpre Ta6J. 3 noKa3piBaloT, YTO MPH YBeJHYeHHH BPeCMCHH OKHCJICH} 
Bospactaer PiyOHHa MpeBpalleHHA WCXOMHBIX YIIeBOROPOAOB HM CHHIKae 
BbIXOJ, KETOHOB. B 3aBHCHMOCTH OT yCJIOBHM PeaKIMH MAaKCHM€aJIbHbIM BBI 
KeTOHOB HaOsIOaeTCA IPH pasNIHYHOH MPOOJLKUTEJIbHOCTH OKHCJICHHA. i 
Ip OKHCeHHH BO3qyXom pH 140° onTHMasIbHOe BpeMaA OKHCMeHHA 3—4 yas 

IIpu temnepatype 120° npomecc OKUCJeHHA YrJIeEBOAOPOAOB Yepes HEKOTOI§ 
BPeCMA 3aTOPMAKUBAeTCA MO FOCTHRKEHHH HEKOTOPOH IIpeeJIbHOU CTeNeHH Ik 
BPalleHHA, ZaBHCAWeli OT yCOBMl mpoBewqeHuA peakiwuu (cM. puc. 1). 

OKHCJICHHH KHCJIOPOJOM 3TO @ 

mmanfe CTOAHHe HAaCTYNAaeT NO JOCTHKEHR 
cTeneHH mpeppauenHa 10—)§ 
mom.% IIpu 9TOM BbIxXo Kap@ 
HHWJIbHBIX COC@HHEHHH COCTaBJSie 
65 mom.% Ha mpopearupoBaB 
yruiepofqopogzp. B aibHenipe 
IIPOHCXOMMT HeKOTOpOe yBeJINilE 
HHe JOJIM KETOHOB MH KHCJIOT 3aC 
0 ? 4 rs Rue OKHCJICHHA CIUPTOB, HAXOJALIMd 

B peaKIMOHHOH 30He (cM. pHe. | 

ne : Nee ene roy eae onpiTn NeNe 1,4,2 "5 Taoa. 2) 
stem. 120°). / — kapOonunbupie coeinueIiN: 9 Aan OM Che BePOATHO, B Cl 
CHAPOKCHJIbHbIe Coe_MHeHHA, 3 — KucnoTH (cBo- TeEM€ C 3aTOPMO?KeCHHOM PpeaKkIy! 
‘OoqHBIe H cBAsaHHbIe), 4 — oOmee coxepxKanne OKUCeCHHA YIJIEBOJOPpOOB MO! 
KHCIOpOAcoyepKallux COelHHeHUIi 


KOHUCHTPallHH CBOOOMHBIX PaNMKaJIOB B 30HE peaKIMH. 
Bumovleky1ApHpii pacnaz rufponepekucn (4) no peaklusaM: 


IPHBOAMT K PasBeTBIeHHIO WenH. B cucTeme c 
rHAPONepeKHCH MOXeT MpoTeKaTh TaK>xKe 
mo peaks II]. 

Ha6uoqaemoe Hamu 3aTtopma- ®'—CH-—R+Ro0-~ RI—c-_ RIN 4 ROOH; | 
*KUBAHME PeaKUMM OKHCEHHA yr- dou dou ; 
A€Booposow (np Temn 
On Pp (np epatype RI—c:— RU RI_ co ~ RU 4 on (III) 

) ABJaeTCA, 110-BHHMomy, | 
CHe€ACTBHeEM TOTO, 4TO KOoH- od 


: PasBuBuielica peaxunel pacn 
(*) IpH B3auMojeticrBuH c paquKkam 


AacTCA, OKMCCHHE YreBOLOPOAOB MpoteKae 
Bpailenua (35 — 40 mow. %). OquaKo B Sto ciyyae Hapsaly Cc KeToHamMu nmpou 
XOQMT HakonJeHHe OobUIOrO KomMUeCTBA CIMPTOB, CJOXKHBIX 3:PupoB cna 
M APYrux KUCJOpozcosepKanlux coequnenutt (pue. 2). ; | 
Tonpirka ysennuutp BbIXOQ KeTOHOB 
FeSO, 4 Apyrux coneli Meramnos TlepeMeHH 


T WO 3HaUHTeJIbHOH cTreneHy mp 


“OKMCICHHA MH mpeleibHaa ray6una 
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PACHUEM =BELILCCTB, CMOCOOHbIX OOPa30BbIBATb (BOJOPOAHY!O CBASb C KHCMO- 
OM ruqponepekucu (°)). na skcnepHMeHTatbHoli mpoBepKu BEICKa3aHHOrO. 
ANONOKeHUA HAMM OpiiIM MpOBeAeHBI OMNbITHI C WOOaBKaMu MOHOKap60- 
BIX KUCJIOT (MypaBbuHast, MacJIaHad, KanponoBas) nu By XOCHOB— 
IX  QKHPHbIX KHCJIOT  (ilaBewleBas, When 

apHad, ayMNMHOBad, ceOaluHoBas), WO 
|Takxke OpomucToro uu xsopucToro 
imopofa uM cepoBoyxopona. Ilpopeyennoe 
ClelOBaHve MOKa3aJ0, YTO BBEeHHe OL- 
| HM ABYXOCHOBHBIX KHCJIOT B psqe culy- 
€B YBeJIMYMBaeT JOJO KETOHOB 3a cueT 
WEHDINCHHA OOPasoBaHUA OGOUHEIX Ipo- 
pro (CIMpTOB HM KHCJOT), CKopocTh 
WUCIICHHA MPH 9TOM HECKOJIbKO CHKKAeT- 
}. Bpeyenue Opomuctoro u xsopucroro 
Wopola u cepoBosopoya B 30Hy peakIMu 
ecTBeHADIM oO6pasom He H3MeHHeT ruty- 
HI TIpeBpallleHHA  YIvIeBOLOpoRoB Uu 
JOTHOWICHHA MeXKY OCHOBHEIMM MposyK- 
IMM B OKcHJaTe. 

TlonyyeHHble 9KCNeEpMMeHTAaJIbHBIe aH- 
Ble MOSBOJIAIOT MpeANosaratb, YTO B U3y- 
PHHBIX HaMH YCJIOBHAX OOPa3s0BaHHe CBO- 
DAHBIX paUKaJIOB, OTBeETCTBEHHbIX 3a 
ASBETBJICHHE, MPOHCXOAUT TvlaBHbIM OOpa- 
oM He M0 peakynsm (I) xu (II), a mo peax- 
u (III). 

Jia uccmeqopaHua cocTaBa Kap6oHH- 
bHBIX COCAMHCHHH, MOJIyYeHHIX MPA OKHc- 0 4 4 1a. 
PHU = apadHHOBIx yruiepogopofos, Puc. 2. Kuneruka nakoneana® kucato- 
culaT (KHCsIOTHOe UNCIO 5,4; atbupHoe  POACOAep»KamIMx . coeMHHEHHH (oKHcTe- 
_  HHe KHCHOpoqoM, tTemn. 140°). J — 
,0; rHqpokKcusibHoe 5,4 u KapOoHNIbHOE KapOOHHJIbHbIe coeqMHeHUa, 2 — rHxpo- 
HCJIO 25,0) Obl NOABepruHyT Ppa3qe- xcunbuble coequHeHHA, 3 — KHCOTEP 
CHHIO, BKJIOUAIOULeEMy CJlefyiollMe onepa- (cBoOoqHbIe H cBA3aHHBIe), 4 — oOmlee 
uu: 1) xpomatorpadwyeckoe oTfeneHHe  COACPKAHHE KUCTOPONCOAEPIKAIIMX CO- 
empopearupoBaBliHx YIJIEBOLOPOLOB OT f 
HCOpoAcofepHKalulHX CoeAMHeHHH; 2) OMbIIEHHE MOCJIETHUX UWeJOUbIO C WeJIbIO> 
bINeJICHHA X2KUPHBIX KHCJIOT Yepes UX COM; 3) STeEPH*UKALHA CNHPTOB Oop-- 
OH KHCOTOH; 4) OTTOHKa B BaKyYMe KapOOHHJIbHbIX COe€AHHEHHH OT OOpHO- 
McmbIx supoBw cnupTos. Monyuennpit AucTusnAT uMed KapOOHHbHoe YHC— 
0 201,0, KucOoTHOe HM SSUpHCe YNCIa HYJb MH THAPOKcusbHOe YUCIO 3,1.;;, 

BpiesieHHble KapOOHHJIbHbIc COCAHHEHHA MpeAcTaBJiaIH COOOK BBICIUHe 
aMaTHyeCKHe KeTOHBI. 

Takum 06pa30M, B pe3yJIbTaTe HCCJIEJOBaHHA NOKa3aHO, TO BEICUIHe aluda- 
MYCCKHE KETOHBI MOryT ObITb MOJYYCHEI MPAMBIM OKHCJICHHeEM Mapa*vHOBBIX. 
PIEBOAOPOOB C BbIXOZOM OKOJIO 65 Mow.% OT MpeBpalleHHOrO yrvleBozoposa. 
[pH STOM cTeneHb npeBpallenua yrseBogxopogzos coctaBasaet 10 — 15 mon. %. 
KUCJICHHE B YCJIOBHAX, OGeCCMeUHBAIOUINX OOJIbIIyIO CTeNe€Hb MpeBpallleHHs' 
[ICBOLOPOLOB, MPHBOAUT K OOpas0BaHuto (HapAAY C KETOHAMH) 3HAYHTCJbHbIX 
OJIMYCCTB CIHPTOB HM KHCJOT. 


VuctutyT HecbrexumMuyeckoro CHHTe3a Tloctymusio 
Akayemuu HayK CCCP 16 1111959 


UWMTHPOBAHHAA JIMTEPATYPA 


1H. H. Cemeuos, O nexkoroppix mpoOeMax XMMMYeCKOH KHHETHKH M peakIMOHHOH 
loco6Hoctu, HM3sqy. AH CCCP, 1958. ?J1. C. Baptausan, 3. K. Maitsye, 
.M.9mManyaab, KKOX, 30, 862 (1956). % A. H. Bamkupos, XuM. HayKa: 
mpom., 1, 273 (1956). 4L. Bateman, H. Hughes, A. Mo rr is, Disc. Farad. 
c., 14, 190 (1953); L. Bateman, Quart. Rev., 8, 147 (1954). H. HW. Muu Ke- 
uu, T. U¥. Copokxo, Bb. B. Epodees, JAH, 115, 103 (1957). 
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XHMIR 


C. P. PA®HKOB, Bb. B. CYBOPOB, B. A. )KYBAHOB, M. H. XMYPA 
u M. B. NPOKO®bEBA 


CHHTE3 HHUKOTHHOBOKM KUCJIOTbI WH EE AMUJIA 
YEPE3 HHKOTHHOHUMTPHI 


(ITpedemaeaeno axademuxom M. M. Iemakunoim 20 X 1958) 


HuKkoTuHopad KUCIOTa H e€ aMU J HalllIH IWHpoKoe NPHMeHeHHe B Kayecip 
npoTuBonesarpHyeckoro BuTaMHHa <PP» HM JIA CHHTe€3Aa MHOTHX BaKHi 
(pU3HOIOrMYeCKH AKTHBHBIX BellecTB ('). HHKOTHHOBad KUCIOTa IPHMeHAeT 
TakxKe B KayecTBe s(ppeKTHBHOrO yCKOpuTema pocta xJlomuaTHHKa (?). | 

Hecmorps Ha Ooubulylo H BCe BO3pacTaIOlLy!O NOTPeOHOCTb B HAKOTHHOB 
(KHcsIOTe UH €@ AMUJC, COBPCMEHHBIC MPOMbILIJICHHBIe MeTOAb UX MOJTYYeHHA © 
HOBAHbI Ha OKHCJI€HHM MpOW3BOAHbIX NHpHAWHa WO KUCJIOTHI C MPpMMeH< HH) 
TaKHX OKUCJMTeNeH, KAK MApraHWOBOKHCJIbIM KAM, a30THAA KUCJOTAa, O“XPOM) 
Kaus (3), H JasbHetuiemM mpeppallleHHu KucoTHI B amu (*). Brrxo, HAKOTHHS 
BOM KHCJIOTHI IPH 3TOM KoOJleOeTCA B Upeqemtax 45—60% oT TeOpHH, a BbIXi 
aMufla cocTraBslaeT OKOIO 60% Ha B3ATYIO KUCJOTY, T. e. He Gomee 35% Ha ¥ 
XOMHbIM amkuamupH quu. [lonmbirkW MpMMeHHTb B KaveCTBE OKUCAMTeEA KUCIOpI 
BosyXa asi HHYTOMKHBIC BEIXOAbI (°). 

Mob noJulyuasidq HAKOTHHOBYIO KHCJIOTY H HUKOTHHAMH]L OMBIJICEHHeEM HATPH 
HUKOTHHOBOM KHCJIOTHI, OOpasyrollleroca C BbICOKHM BbIXOJOM MpH oKkucauTeNT! 
“HOM AMMOHOVIN3e B-NMKOJIMHa Ha BaHaMeBbIX KaTaIM3aTopax. Ha Bo3MoxHOC)) 
napodasHoro KaTaJIMTHYeCKOTO AMMOHOWH3a B-MMKOJINHA C OOpas0BaHHeM HUKi 
“THHOHUTpHJla paHee yKa3biBaJlOCb B HEKOTOPbIX MaTeHTax (°). B TanHoli pa6ot 
Oba UCMOJIb30BaHa MeTOANKA, paspaOoTaHHad JIA OKHCMTeIbHOrO AaMMOH 
JM3a aJsIKHIOeH30JI0B (7). 

8-TlmkomuH, BbIZeeHHEI U3 3aBoscKol B-nMKOHHOBOH paKiuu (8), ume 


cleqyioulue mokasatemm: T. Kum. 142—143°, d2° 0,9560, n%%1,5062. — 

OKUCJIMTe bHbIH AMMOHOJMS B-MMKONMHA MpoBo_usCA B peakTope mpoTor 
Horo Tuna. KaTasusaTopoM ci1yxKus PTpanyAMpoOBaHHbIi BaHazatT osoBa. B Kaul 
CTBE OKHCJMTeIA MCMOb3OBaICA BOSAYX; AMMMaK BBOAMICA B 3OHY peak 
B Bue 20% BowHOrO pacrBopa. Bpema Kontakta 0,2—0,6 ceK., o6ObemHa 
‘CKOPOCTb Noa HCXoAHOrO MpoxyKta 0,04—O0,07 murpa Ha AuTp KaTamugé 
TOpa B ac. 4 

IpodykTr peak MOCMeAOBATEIbHO MPOXOAUJH Yepes TBE KOMOEI OObEMO 
m0 3 JIMTpa, OX/a*KJaeMple XONOLHOM BOLOM, WBa OapOorepa c Bool u uepeE 
ckpy66ep, opomaempiit 5% pacTBopoM meson. 

HUKOTHHOHMTPHA HM HeMpopearMpoBaBMIni B-NMKOJMH U3BeKaUCb CepHBI 
apMpoM. OKCTPaKT BHICYMIMBAICA Ha MPOKAMeHHbIM CepHOKHCILIM HaTpHeM 
pasroHAalicA Ha (paki. OCHOBHad “acTb HMKOTHHOHUTPUa MeperoHsasmac 
mpu 190 — 192°/695 mM, T. mu. 49—50°. Ipu ompwiesuu sopott nok Japue 
HHeM C HECKOJIBKUMU KallJIfMM BOMHOPO aMMHaKa HAKOTHHOHUTPH JaBasl amy 
HUKOTHHOBOH KHCHOTEI CT. MI. 129—130° Mm HMKOTMHOBy1O KUCsOTY Cc T. Hd 
232—234°, Bptxo HMKOTHHAaMMa H HUKOTHHOBOM KUCJIOTEI 3aBHCHT OT Cu 
BH MPOBeeCHHA PeaKIMH OMbIJeHMA HUKOTMHOHUTpHa. HeoOxonumo oTM 
-THTb, UTO OMBIVICHHE HAKOTHHOHUTPHJIa MpoTeKaeT axe pu OOBMHOM KUNA 
1286 


MC BOZOK. H3MeHsan ycoBua OMbIeHHA, MO2xKHO NOlyuaTb C KOJIMYeCTBEH- 
IM BbIXOJOM HUKOTHHOBY10 KNCJIOTY WIM ee aM. 

| Anas rasoo6pa3upix mpoxyKTos peakUMW — iWaHucToro BOLOposa, OKH- 
ll ee HM ABYOKUCH yrulepoqa — MpoBOAMJICA 10 MeToLMKe, paspaborannoli 
H : 

Bo BCeX OlbITaX U3 OCTATKa PeaKUHOHHOM XAKUAKOCTH IyTeM ynapHBaHUsA ero 
HEHTpaIM3aluH COAHOM KUCOTON Wo pH 3,6 Bpienadock ONOMHUTe BHO 
KOTOPOe KOJIMYeCTBO (4—5% of TeopHu) HHKOTMHOBO KUCHOTEI CT. Tu. 
3—234°. Bosmoxuo, 4TO OHA OOpasyeTCH B CHCTeMe yaBIMBaHUa, Osaro- 
pa J€rKOM OMbIIA€MOCTH HHKOTHHONUTpHa. 


TO 


KO JE0 JE0 J40 I80C 


Puc, 1. Okucamtenbubili amMononus $-nuKonuHa: A — 5-KpaTHbIli u3- 
ObITOK aMMuaka. 5 — 10-Kparublii u“36bITOK ammMuaKka. B — 20-KparTubtii 
u30bITOK aMMHaka. J — HenpopearupoBaBuluit 8-nuKomunH, J] — nuTpua 
HUKOTHHOBOH KuCOTHI, ///—cuHusbHad KucoTa, /V—ByOKUCcb yraleposa 


B"pesyJIbTaTe MpeABapHTeMbHbIX OMbITOB OpblIO yCTaHOBJeHO, 4YTO BPeMA 
OHTaKTa B HCCJIe,yeMOM HHTepBasle TeEMNepaTyp 3aMeTHOFO BJIMAHMA Ha OKUC- 

IMTCIbHbIM AMMOHOJIM3 B-MMKOJIMHA HE OKAa3bIBaeT MH JaJIbHeHUIMe 9KCHeEPUMeHTHI 
MIPOBOJHJIHCb IIpH BpeMeHH KOHTakTa 0,4 cek. 

CyllecTBeHHOe BJIMAHHE Ha BbIXOJ| HAKOTHHOHHTPHJla OKa3pbiBaeT TemMepa- 
rypa peaxiuu (puc. 1). C sospacranuem ee or 310 go 370° Ha6mogaetea yBenu- 
1eHHe BbIXOJla HHKOTHHOHUTpHa. JlaibHeluee NOBbIMeHHe TeMMepaTypb (Zo 
100°) IpHBOAMT K CHWKeHHIO BEIXOJa; OJHOBPeMeHHO C STHM Pe3KO BO3pacTaeT 
OpasoBaHne JByOKHCH yrsepowa. CueqyeT OTMETHTb, YTO TaKOe BJIMAHHE TeM- 
lepaTypbl Ha KaTaIUTHYeCKHH OKHCJIMTCJIbHbIM AMMOHOVIMS B-MMKOJIMHA Xapak- 
‘EPHO JIA BCEX MPOBeCHHbIX OMbITOB, HECMOTPA Ha TO, YTO COOTHOUICHHA HCXOJ- 
IbIX P€aPCHTOB, BPCMA KOHTAKTA, OObEMHAA CKOPOCTb MPH STOM BapbUupOBaJIMCh 
3 WIHpOKHX Mmpeyenax. Ha ocHOBaHHM STOrO MOXKHO NpesmNomaraTb, YTO pH 
sBICOKUX Temmepaty pax (>370°), HapaAy c peaKIWeH OKMCJIMTeJIbHOFO AMMOHO- 
ia3a B-MKOJIMHA, MpOTeKaloT TaKKe peak PIyOOKOrO OKUCeHUA, IPHBOLA- 
He K OOpa30BaHHio ABYOKHCH yrsepona. 

Kak Buyquo u3 puc. 1, u3MeHeHHe KOMUeCTBa BBOAMMOFO B peaKWMOHHY10 
OHY aMMMaka TakxKe OKa3bIBaeT BIMAHHE Ha XO OKUCAMTEbHOTO AaMMOHOIH3A 
-MHKOsIMHAa. B omvCcaHHOl CepHH ONbITOB HaMBbICIIMM BbIXO, HHKOTHHOHUTpHa 
65,0% or Teopuu) H HavMeHbIIee OOpasoBaHHe AByOKHCH yrulepofa HaOJIO- 
aroTca pH 20-KpaTHoM (MpoTMB TeopHH) MsObITKe aMMHaka. CuleoBaTesbHO, 
30bITOK AMMMaKa MOJjaBsAeT MPOTeKAHHe MPOMeCccoB FlyOOKOTO OKHCCHHA. 

Bpixo CHHHJIbHOH KHCJIOTHI He3HaUHTeIeH HM B 3aBHCHMOCTH OT YyCJIOBHK 
POBEACHHA OMbITOB KOMeOueTCH B Mpexenax 0,05—O,1 Mousa Ha MOJb B3ATOFO 
- MM KOJIMA. 

Takum o6pa3om, Hcnosb30BaHhe peak KaTaJIMTHYCCKOFO OKUCAMTEIbHOrO 
MMOHOJIH3a B-MMKOMMHA NO3BOJIAeT MOJYYHTb HAKOTHHOBYIO KHCJIOTY C OOULUM 
BIXOJIOM Govlee 65% HIM HUKOTHHaMH C BEIXOAOM Gonee 60% Ha BSATHIM HCXOL- 
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HI MpoxykT. Cnoco6 ne Tpe6yer NpHMeneHuA JepuuNTHBIX OKUCTUTeNeH. JL} 
CHHT€34 HHKOTHHOHUTPHJIa MOKeT ObITb MCNOMb30BaHa OOBIUHAA annapaTyf 
IIPHMe€HACMAad TPH KaTaJIMTHYCCKOM OKHCJIeCHHH YIIeBOAOpOOB. 


VuctutyT XMMMUeCKHX HayK Tocrynuno 
Axajlemun Hayk KasCCP 23 X 1958 


UHMTHPOBAHHAA JIATEPATYPA 


1 Terepowuknnueckue coequnenus, 1, VWJI, 1953, ctp.311. *U.Jl. 3axapban 
3. HW. Top6éauesna, H. JI. 83rauuckaa, Tp. Uucr. Oor. u 300K., B. 3, TamKkerff 
1950, erp. 48. 3 A. A. Beap, HW. A. Py6uo0B, Cuutes Buramunos, M., 1956, crp. 1é}f 
4E. F. Pike, R.S. Shane, Am. mat. 2412749; Chem. Abstr., 41, 1714 (19am 
5 A.C. Caguxkxosn, JAH YsCCP, 8, 30 (1953); R. W. Lewis, Ov W. Browee 
Ind. and Eng. Chem., 86, 890 (1944). ® W. I. Denton, R. B. Bishop, Am. ne} 
2592123; Chem. Abstr., 47, 616 (1953). 7C.P.Paguxkos, B. B. Cyspopo 
M. WU. Xmypa, A.C. Koctrpomun, Ast. cpug. 113518 or 11 anpena 1958 r.; anil 
cBuy. 112361 or 3 gmeppana 1958 r. § F. E.Cislak, W. B. Wheeler, Am. nal 
2272159; Chem. Abstr., 36. 3514 (1942), ® B. B. Cyspopos, M. HW. Xmyp@# 
B.C. Kyxyuuosa, M3s. AH KasCCP, cep. xum., 63 (1957). 
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Hoxnagn Akangemunu nayr CCCP 2 
1959. Tom 126, Ni 6 


_XHMHA 


M. b. TYPOBA-NOJIAK u H. B. PYTEHKO 


AJIKHJIAPOBAHHE BEH3OJIA WH ErO 3AMEUIEHHbIX 
W3ONPOMMJIOBBIM CIIMPTOM HAJ AJIKOMOCHJINKATHbIM 
KATAJIM3ATOPOM TIPH ATMOC®EPHOM JJABJIEHHH 


(IT pedcmaeaeno axademuxom A. A. Baaandunem 4 III 1959) 


Aukywsmposanne OeH30J1a H ero MpOM3BOZHBIX MpuBseKaeT OobUIOe BHUMa-- 
| HCCJeoBaTeJeH. ITO CBA3aHO CO BCE BOSPaCTAaIOWMM 3HaYeHHeM pa3sHooO- 
BHBIX AJIKMJINPOLyKTOB. 
|Kax M3BeCTHO, MPH MpoOBeqeHHH KaTasIMTHYeCKHX peakUHH B HAaCTOAULee 
°MA WHMPOKO UCMOMb3YIOTCA AJIIOMOCHJINKAaTHbI€ KaTaM3aTopbl. OHako Ma- 
a3HOe aJIKHWJIMpOBaHHe pH aTMocdepHOM JlaBJICHHH B MpHCyTCTBHH 3THX. 
‘AIM3ATOPOB ellie HeMOCTATOUHO HCCJeLOBaHO. 
|Mpi usy4au alkuIMpoBaHve OeH30ua, TOMyoNa, PeHoma, XJOp-, OpomGex-- 
a HW HUTPOOeH3O/a H3OMPONHJIOBbIM CNMPTOM, B YKa3aHHbIX BbIILe YCIOBHAX.. 
'B pesyaprare ObluIH MoyueHEt: 
MOJI, KOTOPbIH ABJIAeTCA HCTOUHH- “ss 
M MoyyeHHa denoa Hu alleToua f ae 
| IMMMOJI, H3 KOTOPOrO MOXKHO I0- / ® Fae 
x, 
me 


it 


| 
| 


HUTb POMOJIOrH CTHpoJa (MOHOMePbI 
H MOJIyYeHHA CHHTeETHYeCKOrO Ka- 


aK 


le B Ka¥eCTBE MOIOIIMX BeLLecTB, 
HOJI-CPOPMaJIbJeCruJHbIX CMOJI, 
KOJIHbIX COCIHHEHHH AIA Noyue- Puc. 1. 3apucumoctTb sBbIxoqoB usompomune-- 
| MOPOSOYCTOMUYMBBIX Kay4y KOB (3); Homa oT Bpemenn paOorbl KatTasusatopa (210°;. 
NOWO3AMEMLCHHBIe ~OeH30/1a, KOTO- 0,2 wac.*; 6: 1) 

i@ MOryT ObITb HCMOJIb30BaHbI Kak 

JIYNPOLYKTHI AIA PaSMMIHbIX CHHTESOB, B UACTHOCTH AA NoyyeHuA raloulo- 
povos (4) u Ap. Berxoy aulkuMposykTosB JocTurad Bcayuae KyMona 73%, WH- 
ja 79%, u3onponundenova 81%, u30nponusn6pomGeHsou1a 69% u usomponna- 
op6ex307a 63% Ha BSATHIM B peakluio cnMpT. ANKHIMpoBaHve HATPOOeH3O- 
-K MOMOKUTCIbHBIM Pe3yJIbTaTaM HE MPHBEO. 

B paGore nokasaHo Tak%Ke, YTO AKTHBHOCTb KaTaNM3aTOpa COXpaHAeTCA To- 
ATOUHO BHICOKOM Ha MpoTAxKeHHM mpH6musuTenbHO 19 4yac. (puc. 1). 
OcHoBpIBanch Ha MOsYYeHHbIX JaHHbIX, MOXKHO CUHTATb lelecooOpasHbiM: 
UMeHeHHe Jd peaKUMM aNKHIMpOBaHHA (B HaLIMX yCJIOBUAX) asOMOCHJINKaT- 
X KaTaJIM3aTOPOB, YYMTbIBAA TaK2Ke MPOCTOTY MX pereHepawuv HM aHTHKOpPpo- 
OHHbI€ CBOHCTBA. 

Visyyenvio KMHeTHKM aIKMJIMPOBaHMA B MPHCYTCTBMM aJOMOCHJIMKAaTHBIX 
TAIM3ATOPOB yelAeTCA HeEMOCTATOUHOe BHHMAHHE. E 

Uro6n NosoHTH K M3yYeHHIO STOFO BOMpoca, B HacTOoAIen paGoTe ucc1eqoBa- 
Cb BIIMAHHe CeLyIOWNX (PaKTOPOB Ha BbIXOA MOHOAIKMJNPORYKTOB: XapakTe- 
(byHKUMOHAIbHBIX PPyII B O€H3OJIbHOM KOJIbIle, TeMMepaTyPbI MpoBeeHHA' 
AKILMU, OObEMHOM CKOPOCTH NoLayH pearupy!oulMX KOMMOHEHTOB UH MOJIAPHOTO: 
STHOIMCHUA peareHTOB 

Tlomyuenupie HAMM JaHHBIe XOpomlo CoracylwTcA C TeOPeTHYeCKUMH MOJIO- 
HMSMM, OCHOB@HHbIMH Ha Pa3JIMYHOM AaKTHBHOCTH (YHKUMOHAJIbHBIX Ppynn. 
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Bonbuiad Wo cpaBHeHHio C OeHs0sIOM peakIMOHHAaA CHOCOOHOCTb denote ‘ 
qlyoua B ciyyae SeKTPOPHA_HOTO 3aMCHKCHHs oObACHAeTCA wae ‘ | 
opHenTanTosB 1-ro pofa CHJIbHO MOBbILIATb 3JICKTPOHHY10 MJIOTHOCTb ay 4 

Hanae B MpomyKrax alkumupoBaHua TOo/lyOsla KPOME n-IHMoua ‘ \ 
M-ILUMONIa IIPOTHBOPeYHT JaHHBIM O II1peHMYIlecTBCHHOM OPHeHTHPYIOLLeM Bul} 
HMM MeTHJIbHOM TpynMbl B O- HW N-MOMOAKCHHA. 
AJIKUJIM pOBaHHH Lene 6eH30/1a OCHOBHbIM MpofyKTOM peaKIHu oObI 


SX 
SSN 


1 
a 


‘kimoe 
QHuAa) ———>- 
8 
ai 


vi 


Boixod po 
ankusupo 


x— 
CeHly CyHlgQH CyHQCH, CgHsBr CgHeCL CgHgNO 


Anxunupyemve Gewyecmnba “5 200. +225 +@50 25 00 day 

Puc. 2. 3aBucHMOCTb BbIXOJOB IIpoAyKTOB Puc. 3. 3apucHMocTb BbIXOJOB MpokyK 
ANKUIMPOBAHUA OT 8AMCCTHTEIA B OCH3OJIb- aJIKHJIMpOBaHHA OT Temnepary ppl (0,2 yac) 
HOM KOJIbIe 6:1): 1 — 6en30na, 2 — Tomyona, 8—| 


Homa, 4— Opom6ensona, 5— XJ0p-6eHS | 


apaaeTca m-u30Mep (°). CooTHOMIeHHe MpOyKTOB HOPMaJIbHOH M aHOMAJIbE 
OpHeHTallMM, MO JIMTepaTypHBIM JaHHbM (°), 3aBHMCHT OT yCJIOBMH AJIKUJIMpO, 
Husa. Uem BbIle AKTHBHOCTb KaTaslu3aTopa, MpOOJMKHTeJIbHOCTb M TeMMeparty, 
peakWuH, TeM Coble TeHeHIMA K OOPaSOBaHHIO AHOMAJbHOTO M-MpOu3B 
HOrO. 

HeckoJIbKO NOHM2KCHHBIC BHIXOZbl H3ONpONMHJIOpOM- HU M30TponHXNOpOy 
30J1I0B 10 CPaBHeHHIO C BbIXOJaMH KYMOJIa OODACHAIOTCA TEM, 4TO, KaK H3Be 
HO, pacipefesleHHe IJICEKTPOHHOM MJIOTHOCTH B MOJIeKy Je OpOM- HW OCOOeHHO XA 
6eH30J1Ia TAKOBO, STO PeaKIHA ICKTPOPUbHOTO 3aMeLleHHA 3aTpyAHeHa 
CpaBHeHHIO C OeH3OJIOM. 

Hasuuue B OCH30bHOM Ape HUTPOrpyniipl elle CHJIbHee yMeHbIlaeT Fel 
POHHY!O MJIOTHOCTb KOJIbILa, OCOOeHHO B O- MH N-MOJIO*KeHUAX. Dror *PakT XOpol 
corjlacyeTca C NOJYYeHHbIMH HaMH JaHHbIMH (puc. 2). | 

MexaHu3M KaTaJIMTHYeCKOFO aJIKHJIMPpOBaHHA apOMaTHYeCKHX CoeAMHeH 
‘CHMpTaMH OKOHUATEbHO He BbIACHeH. CyllecTByeT MHeHHe, YTO aJIKHJIMpOE 
HH€ MOXKeT MPOUCXOAUTh HOO MpH HeMOCpeACTBEHHOM B3aHMOeHCTBHM apoOn 
THYCCKUX COCAMHEHMM CO CIMPTaMH, M60 OuleHHAaMH MIM spupaMH, nomyye 
HbIMM IPH MpeBapHTebHOM eruApaTauun CHupTOB. 

Jini oOObaACHeHHA MeXaHH3Ma aJIKHJIMpOBaHHA apOMaTH4eCKUX CoelMHeH 
CNMpTaMH B MPHCyTCTBHM aJIOMOCHJIMKaTHbIX KaTasIM3aTopoB HeOoOxosH 
MMeTb B BHJLy CuleAyroulee: aOMOCHJINKATHbI KaTalu3aTop comepxuT (*) 7 
THNa THAPOKCHJIbHbIX Tpylll, KOTOPbIe pa3suIMuaIOTCA CBOMM MoomKeHHeM. K 
Jib HOH BOLOposa PHAPOKCHJIbHO PPyNMbl a/IOMOCHJIMKATHOLO IeHTpa CJTy% 
KaTaIM3aTOPOM MHOPHX peakI[H, CBASAHHbIX C MepeHocoM mpoTona. K Tak 
peaKWMAM OTHOCHTCA WH peakWuA alKHIMpoBanus (°). 

Ha mopepXHOcrTH aJltOMOCHINKaTa JerupatTallua cnupTos (Ha mpuMepe 9 
JIOBOrO CliMpTa) NpoTeKaerT Mo cyleqyroujel cxeme (1°): 


Wa —H,0 Sc hy H,O 

es = - 

C.H;OH 4 HOAIC es, yy pail ee Ifo (CoHs5)o oO tk ae »AlOH 
CHa + AlOH 


* B Hallux ycnoBHAX JMM3ONponHoBblli sup He O6pasyertca. 
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HallMM HaOJOJeHHAM Jerugpatauusa H30NPONHJOBOrO cnupTa JO mponu- 

a Ha MOBEPXHOCTH aJIOMOCHJIMKaTa MPOHCXOMUT Cc GOMbUIOL MerKOCTLIO (Ka- 

MLAACA SHEprusl aKTHBaluH 6000 KKaJI/MOJIb). 

Tlonyuatourulica nponnien oOpasyeT c BoOposom PHIPOKCHJIbHOK Tpynnpl 

HOMOCHJINKATHOTO I€HTPa MOJIOXKUTEIbHO 3apsoKeHHBIi «HOH KapOoHHa». 

PUbHeHINee B3ANMONelCTBHe KHOHA KAPOOHHA» C 6CH30JIbHbIM ANPOM IIpHBOUT 
OpasoBaHulo aNKMMpOAyKTOB MU pereHepannn mpotona: ("75.12 (48), 


B o6ujem Buje MexaHu3M u3yyaemoli nami peakWHH MoxeT ObiTb ONMCaH Cule- 
IOULMMH YpaBHeHUAMH: 


CsH;OH + HOA [ Alo CsH] > CaHe +HOAI, (1) 
(Cae + Ht (AI/Si wentp)— CgHF, (2) 
H CHs ~ 
Yi @ 
—CH \C3H, 
CsHt + |- | ‘cus |> (- hee ©) 
pe aN a 


- AnxusuposaHne mpoBogusocb B pucytcrsuu 100 Ma mpoMmpmuienHoro ma- 
KOBOrO aJIIOMOCHJIMKaTa Ha CTaHfapTHow mpoTouHo ycranosKe. IIpogoa- 
MTCJIbHOCTh ONMbITAa KOMeOaacb oT 1 yo 3,5 uac. mpu mogaye pearupyroulux 
IMNOHEHTOB B MHTepBasle CKOpocTeli 
r0,1-qo 1,0 uac.-*. Temnepatypa 
BITOB H3MeHAacb oT 200 Zo 350°. 
OnTHMaJIbHbIe BbIXOXbI KYMOWA, 
MMOJIa WH Hs0NponuXsopbeH30u1a 
onyualuch mupH 250°, usomponus- 
oMOeH30N1a pu 275° u us0mponus- 
eHola upH 210 — 230° (pune. 3). 
O BCeX CJly4¥aAnX OObEMHAA CKOPOCTh 
oWauH pearupylouluX KOMMOHEHTOB 
ocTaBsiasa 0,2 uac.~? (puc. 4). IIpu 
3YU€HHH 3aBHUCHMOCTH BBbIXOJIOB MO- Puc. 4. SaBucumMocTb BBbIXOXOB MpokyKTOB aa- 
OaJIKUJITIpOyKTOB vas MOJIA PHOTO COo- KHJIHMPOBaHHA OT oObeMHOH CKOPOCTH (ONTHMaJIb- 
THOLICHHA PearHpyIOUMX KOMMOHeH- #a% TeMMepatypa; 6:1): 1—6en3s0na, 2 — 
Tomyoua, 3 — deHona, 4 — OpomGen30na, 5— 
9B ObINIO YCTAHOBJICHO, YTO YMCHbIIe- xnop6ensoma 
We KOHIEHTPalWH CIHpTa B CMeCcAXx 
HOCOOCTBYeT YBCJIMYCHHIO BbIXOJOB 
OHOAIKUJIMpOLyKTOB. Oco6eHHo pe8KO 9TO CKa3piBaeTCH MPH YBeNMYeHHH 
OHeHTpPalu asKusupyemoro BemlecTBa OT 2 Jo 6 MOeKy Ha MONeKysy 
tupta. B sToM cmyuae BHIXO aIKMJIMpOAYKTOB NOBbIMAICA BABOC. 


TaOauna 1 


Buixobl UPORYKTOB aKHMUPOBAaHUA B MpoOuecHTax 

e 6 = 4 x = 

BR DPD TEE i HPOHDOUE TOT», hoe ee P nal poamtgekaonal oN WRT GaHeomm 
HA pea- 
"e@HTOB 

se Tie I iB! I Wt I II I II 

14,5 

2:1 | 29,6] 29,8] 39,0 | 40,8] 39,0; — | 16,5 | 19,5] 18,0 : 

4:1 |53/0|58.6| 60,0 | 62,6 | 58,0 | 58,7) 31,0 | 37,0} 31,0 33,0 

6:1 | 59,0] 64,6] 74,0 | 80,2 | 63,5 | 73,9 | 38,0 | 45,0] 93,0 | 39,5 

ge | 60/2 -1°68.5°) (7418 || 82,5) 70,0))"— 7°42, 0085355 40,0 50,5 

20:4 |'73/5 19420 | 79°5 | 96,3 | 81,0.) 98,0 | 69,0 | 92,0] 63, 


* Uvcrpie HCXOJHbIe BeLLeCTBA. 


** Te xe pellecTBa, HO He BOWeWMe B peaKUMiO B MpeAbIAyU\HX OMbITAx (u36bITOUHO). 
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Tipu Mcnob30BaHHH CMeceli, B KOTOPbIe BXOAMIH HelpopearHpoBaBlL 
(B IpeAbIyUIMX ONpITaX) H3ObITOUHBIN GeH30M, TOYO, TaOM“AOOeH3OVIbI U C) 
HON B KosMuecTBe 20 MOseKYJ Ha MO/IeKyJy CHUPTa BBIXOA MOHOAMKMIT POT) | 
TOB B OMNTHMAJIbHBIX YCJIOBMAX BO3PACTaJ B HEKOTOPbIX Cy¥AX OT 73 JO 94) 
(raOn. 1). TaKoe/nopbileHve BbIXOJOB MbI OObACHACM MPHCYTCTBMEM B peakUHCp 
HOM CMeCH H€3HAUMTeJIbHbIX KOJIMUCCTB HEMPeJeJIbHbIX COCMHCHHH, aKTHE 
PyIOWlHX peaklHio alKHIMpoBaHHa (7°). i 

Ha mpumMepe alKuupoBaHuaA deHosa Oplwio yCTaHOBJIeHO, YTO B TeyeH| 
Me€pBbIxX 5 uac, paOOTbl AKTHBHOCTb KaTaJIH3aTOpa JOCTATOUHO BbICOKa (BBIX! 
aIKHIeHoOs0B 75%), 3aTeEM OHA HECKOJIbKO CHHKaeTCH HM OCTAeTCA MOCTOAHH fi 
elle Ha mpoTsxKenuu 15 yuac. (Bprxoq anKusdenosoB 60—65%), nocme 4 
aKTHBHOCTb pe3Ko cHHxKaeTCcA (puc. 1). IlpomyckaHHeM cHJIbHOM cTpyH cyxo} 
Bosqyxa B Teyenwe- 2—2,5 uac. mpH 500 — 500° akTHBHOcTb KaTa/H3aTOR 
MIOJIHOCTbIO BOCCTAHaBJIHBAaeTCA. 1 

MHquBHAYyasIbHbIe MpOAYKTbI aJKHJHpOBaHuA BbIeMANHCh pa3sroHKo 
KOJIOHKAaX 3tpPeKTHBHOCTHIO B 40 u 80 T. T. | 

Crpoenve MpOyKTOB aJIKHJIMpOBaHHA MOATBepxKAaNOCch NOJyYeHHeM Mpok 
BOJHBIX H B HEKOTOPbIX CJlyuadX — CNe€KTPaJIbHbIM aHaJIH30M. 

Tlonyyenupit KyMo O6jayal KOHCTaHTaMH, COOTBeETCTBYIOULMMU JIA 
patypHbM: T. kum. 151,5—151,7°/750 mm; nZ1,4919; d7° 0,8624; mumds 
tv. kum. 89°/45 mm; np 1,4931; d;°0,8613. CnexrpanpHbim ananu30M Oph 
yCTaHOBJIeHO, TO OH MpeACTaBJIAeT COOOM CMeCb, cocTOALy!o NpHOMsHTeVTbI} 
u3 63% n-usoMepa u 37% m-n30Mepa. q 

AJKUJIMpOBaHHeM XJlopOeH30vla Obl MOsmyyeHbI O- H N-H“30NponMx0pben 
SOJIbI CO CJI€LYIOWMMH KOHCTaHTaMH: 0-430Mep uMew T. KUT. 189—190,5°/760 mi 
np 1,5170; dz? 1,0338; n-usomep vt. Kum. 193—194,5°/760 mm; 391,513! 
d,’ 1,0223. M3 uux oxucnenuem Opi nosyueHbI o-xs0p6eH30iHaa KucZOl| 
cT. nu. 143° 4 n-xnop6eH30HHaA KUCNOTa Cc T. nt. 241—242°. 1 

IIpu aikwMpopanuu OpomGens30na Obia MouyyeHa cMeCb O- H n-M30Nponnd 
Opom6eH30I0B c T. Kum. 212—212,7°/753 mm; np’ 1,5371 u d2°1,2840. Mf 


OKHCJICEHHH ee ObIIM BbIJeeHbI O-6poMOeH30iHaad KucnoTa c T. nu. 148,5° | 
n-OpomOeH30lHaA KucyloTa c T. mul. 256°. 


AJIKWJIMpoBaHveM (eHosa ObIIM NonyUeHEI o-H30NponuseHon c T. KAT 
124—124,3°/41 mM, T. nut. 15,5°; np 1,5282; dz°0,9963 u n-usonponnadexc 


eT. mi. 51°. Ws wux O6pwim momyyensi o- u 1-¥3001 pone HOKCHYKCYCHB: 
KMCJIOTH c T. Tt. 131,5 u 81,5°. 


Hsonponumpenunonbli apup B mpoflyKTax peakilHH He Obl OOHapyxKet 


MockoscKuli rocyapcTBeHHbIit yHuBepcuTeT Tloctynus0 
um. M. B. Jlomonocopa 4 III 1959 
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JTorsagn Akanqemun nayK CCCP 
1959. Tom 126, Ne 6 


PH3BHYECKAH XHMHA 
A. M. BPOJICKHH, P. A. KAJIAHEHKO 
HW 4eH-Koppecnonyzent AH CCCP K. I. JIABPOBCKHH 


O COOTHOWEHHH KMHETHYECKUX M30TONHbDIX IbPEKTOB 
MPH PA3PbIBE CBA3EM C2? —C4 HW C4¥—Ccu4 _ 


jBaxkIbl MeyeHHoro C4 strana CMH,;—C4H3 u mpupogurca cpapHenue 
JCOOTBETCTBYIOWHM 9(ptpeKTOM IIpH KpekuHTe C14H,— CH, omucaHHbiM B (1). 
feeonKa sTOrO HCCIeqOBaHHA Obwia CBA3aHa C TeM, 4TO B pa6oTe (?), 
rake B psayle Apyrux pa6or no xpekuury C!8H,— C;7H;, (?), CMH, — C3H; (°) 


TYYeHHbIe Ha OCHOBe IIPHHATHIX B HacTOAMMee BpeMA TeOpeTHYeCKHX pes- 
faBleHuH. CormacHo 9THM TipeycTaBseHuam (*,°) mp BbICOKHX TemmepaTypax, 


KTMBaIlMH WrpaloT BTOPOCTeNneHHYIO POJlb, TlaBHbI BKIa B KMHeETHUeCKHH 
OTONHBIM apPeKT B CJTyYae MOHOMOJICKYJIAPHOH peakUMH AMCCOMMAaLHH BHOCHT 
XMHeEMAaTHUeCKOe) BJIMAHHE U3MCHCHHA MaCCbI. ITO BMAHME OlpeyeneTcA 
DJIbKO BeJIMYMHOH MIpHBeeHHOM MaCCbI, COOTBETCTBYIOWeH YacToTe KOJIeOaHHA 
PAKUHOHHOM CBASH, IIPpH¥eM OTHOUIeHHe KOHCTaHT CKopoctelt k u k’ pasppiBa 
baseli Rj —R, uR,—R, pu Bos6yxyenuu ofHoro i-ro KoNeOaHuA MOxKHO 
| XOPOLWeH TOUHOCTbIO MpHpaBHATh *: 


Bm Seexp(EeEI] a Beso aS no) — ae} = 


0 


12 


G 
~lfa(lt+7)>1+4, (1) 
ji be 
oil AS Sipe he (2) 
x * * 4 hy? 4 ‘ 4 hy? 
AE} =E}—E7; C=7(=—S* AB \<gz 


Ye v0" — xapakTepucTHyeckHe yacTOTbI B HeBo3Oy2KeHHoOM cocTosHuu; E* u 


2 — 9HeprHu BO3Oy2%KAeHHOrO (aKTHBHPOBaHHOrO) COCTOAHHA, MpeMulecTByl0- 
ero pacnaly; m u m’—mpupeyeHHble Maccbl AIA HOPMaJIbHbIX KOJIeOaHHH, 
OOTBETCTBYIONLHX paspbiBaiollelica cBasH. UW]rpuxomM o6o3HaveHbl Be/MUHHEI, 
DTHOCAUIMeCA K M30TONMYCCKH 3aMeU[CHHbIM MOJICKyJlaM. 

Vs dopmyvmi (1) BUHO, YTO MIpH BbICOKMX TeMIepaTypaX OCHOBHaA Nowa 
wuetuueckoro w30ToMHOrO 3sbektTa, olpeszemsemoro pasnoctbio k/k’— 1, 
IpOnOpunOHabHa a. B vacTHocTH, B Culyyae KpeKMHra Npolana OTHOCHTEVIb- 
10€ M3MCHEHHe YaCTOTHI paspbIBa yrvlepOA-yrJlepOMHOU CBA3H JOJLKHO COCTABJIATb 
qe 8%, Kak Oblno0 MOsyueHo B (?,°), uM 12%, Kak NOMyYeHO B (1) qua 9TaHa, 
A JIMIUb IpHMepHo 4% Mp paspbiBe CBA3H Cl? — Cl4 4 2% mpH paspbiBe cBx3u 
G2 C38, 


* Mopmyna (1) 6e3 TpyZa o6oOmlaeTCA Ha cmyuah yuacTHA B peakKUHH HeCKOJIBKUX cBxa3en 
(HOPMAJIbHBIX KOJeOannit). 
1293 


Bo3moxuoe oOpsicHeHue (1) aHOMaJIbHO OOJIbINON BeJIMUIMHEI aipexta vi pax 


ero IIpHO/IM3HTeNbHOTO paBeHCTBa B Cily4ae PaspblBa cBA3en — Ch} 
u Cl2—-Cl4 cpa3aHo, KaK MbI CUHTaeM, C TeM, YTO B CJlydae MOVIEKYuI yrJuy) 


BOJOpOJOB, KOTOPbIe o61ajaroT IIJIOCKOCTbIO CHMMeTPHH, Ne pneHAMKY JAPHCh, 


Har paBJIeHHIO WeMOuKH, WJM cOOTBETCTBYIONeH 3epKaJIbHO TOBOpOTHOM ocb I 
cummerpun (°), BBeseHMe B yrviepOfHbIit ckeeT MeveHOrO yIvIepona Hapywae) 
cumMerTpuio. YKasaHHoe OOCTOATEIbCTBO MOET OKASATH CyILeCTBEHHOe BUTS) 
HWe Ha CKOpOCTb pactiagwa B CBASH C TEM, ITO CYULeCTBOBAHHe JIONOJIHMTEJIbHO} 

MlvIOCKOCTH CHMMeTPHH JIM 3epKaJIbAy 


Tadauna 1 TOBOpOTHOH OCH HakwaybBaeT ompene” 

Maeno cen JIGHHbIe OrTpaHHueHHA Ha BO3MOXKHOCT#! 

Bee tlepexOLOB H3 MCXOJHOrO B KOHeYHC} 
Rema T a Cite a Cae is WIM aKTHBHpOBaHHoe cocTosuue. B Ti 


ae fe} q 
gy ke i Ke BpeMA BOJIHOBbIe (YHKUMK MOJICKY) It 


9,3 a 97-H4 | 
42.7 944-2,5 a HOft UeTHOCTHIO(CBOHCTBAaMH cuMMeT DHE 
Nag 95+1 97,9+0,5 B ykKa3aHHOM CMpIcJle, OlaroqapA qemp 
24,9 9541,5 | 97,81 +. Becnyuae TakOl MONeKysbI He BOSHUKACH 


NOIR OL? sala 2 CRUE HUKakUX OrpanuueHnH*. Ilono6HbIM OC} 
ra xapaktepusyer rayOuuy mpespauienus. pa30M W3MeHeHHe M3OTONHOTO COCTAaByy 
Tlogpo6uptit coctaB Mmposyktos KpekuHra yrleBOOpOa MO*KeT IPHBECTH K 3HAyH 
npupeyen B (7). TeJIbHOMY KHHeTHYeCKOMy 9PekTy Tp! 

mlepexojle OT «CHMMCTPHUHBIX» K «HE) 
CHMMeTPHUHBIM» MOJIeKyJiaM. | 

B sToli cBA3H M3y4eHHe KMHETHYeCKOrO M38OTOMHOTO apekta Mpu KpeKHHT} 
cmecu stanop C#H,— CH, u CMH;—CMH, moxer cayKHTb 9KcrepumeH| 
TaJIbHOH MpOBepKOM BbICKaSaHHEIX MpepcTaBseHuli, Tak KaK B JaHHOM cylyyal) 
BBeJ@HHe H30TOIOB B MOJIeKyJIY He HapyuiaeT CHMMeTpHH. CyllecTBeHH\| 
TakxKe, TO Apa CY u CM o6s1aqaioT OAMHAKOBbIM HYJIeBbIM CIHHOM. IIpz} 
3TOM COrslacHO YHpoueHHOH dopmyvie (1) usoTONHBEIM sddexT pu paspbIBC 
cpa3v C¥?— CM joypKeH OslITb IIPHMepHo B Ba pasa MeHbIUe, YeM TPH paspbh! | 
pe cBa3u Cl4—C, Bcuyuae 2Ke npeszcraBieHull, pasBHBaeMbIX B HaCTOSULel| 
padote, aekT MOxKeT, HACHOPOT, OKasaTbCA, BOOOUE TOBOPA, OOJbIIKM TIPk 
Kpekuure C!?H,—C™“H3, uem rp kpexuure C!4H; — C4Hsg. 

VsyueHve NpOBofuiocb pH Temuepatype 850°, yaBnenuu 94-2 MM, I 
MeTOMKe, ONMCaHHO! B (1,"), B peakTope Cc MpaKkTHYeCKH NOJIHbIM TepeMeliH: 
BpaHnvem. Mcxoquyan cmecb Cl?H;— Cl?H; u C!4H;— CH, o6nanasia akTMBHO- 
cTpio A= 1,1-10* umn / Mun: eM? **  TlosyueHHble aHHble 10 aKTHBHOCTH 
MeTaHa M 93TUIeHa MpHBemeHb! B Tadu. 1. | 

Tak KaK OTHOCHTeJIbHaA MOJIAPHAA KOHIWeHTpallua pawoakTHBHOTO 9TaHa 
B HCXOMHOM ra3se Oplvia BeCbMa MavioH (~ 104), oTKmOHeHHe aKTHBHOCTH 
metana A°™ or 1/,A jaer HenocpezcTBeHHO BeJIMUHHY KMHETHYeCKOrO H3OTON- 
Horo adiekTa pH pasppipe C — C-cBa3n. 

JleHicTBUTeIbHO, B peakTOpe C TOJIHbIM Ne€peMelIMBAaHHeM TPH He CJIMIIKOM 
OoubIUMxX CTeNeHAX TpeBpaulenua *** 


[CMH] 2k" [CHHsCHHa] _ 4 Be’ 
[C2H,] 2k (C2H,C®H.] 2 k 


“ (3; 


rhe « u 8 — KOsPPUNMeHThI MpOMOpuHOHabHOCTH. 


* OrmerHM, uTO KOJIH¥eCTBeHHaA OWeHKa yka3aHHOrO 9iekTa cuMMeTpuu Tpebye’ 
clelHambHOro paccMoTpeHna. 
** VicxofHad CMeCb MpakTMuecku He cofepxana CMH 3 — Cl2H3. 
*** B coyuae kpekuura C!4H3—ClHs umeeT mecTto Ta 2%e cyMMapHasa dopmysa (3) 
[CMH] k’ [CVU HsC?H3] dR! 
[C2H,) % 2k [C2Hs C2Hs] + k’ [C2H3 C4Hs] = By R A. 
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t 


Orcrojla 


A BUCH _ ACH 
I UZATCOR, | Ue AS (4): 


Ipupeyenupie B TaO. | SKCNepHMeHTaJIbHbIe WaHHble MOKasbIBaloT, TO 
IeTHUECKHH W3OTONHbIM ocpekT NO MeTaHy Mpu OO6pa3s0BaHuH MeTaHa H3 
3— CH, coctapaser 5+ 1% vu 3HauuTeIbHO MeHbUe BewMUNHE! 12+2%, 
HyseHHOH mpH kKpekuHre C'4H;— CH, B pa6ote (1). IIpu stom cyute- 
HeHHO OTMe€THTb, 4YTO B OOOMX CyYadX U38MepeHHA MpoBORMUch B OWH- 
KOBbIX YCJIOBHAX, 10 OMHakKOBOH MeTOAuKe. IIpH yueTe Toro, TO B ecTe- 
yeHHOM 9TaHe C'—C™ conepsKutca mpuMepHo 15% mpumecu 9raHa 
| — Cl, nomyyenHaa BesuuHHa sddexta (5-+-1%) xopomo cormacyeTcs co: 
hyeHHeM (~6,5%), olipefemeHHbimM no dbopmyvie (1), npn C = 0. Ormerum 
MaKe CPaBHUTe/bHO OOJIbUIONH HSOTONHbIN sddpekT 10 sTHIeHy (~2%), Mpe- 
(HaIOWMH COOTBETCTBYIONLYIO BeJIMUMHY, oJlyyarollyioca no copmyuvie (1): 
HW paspbiBa cBA3sH C—H (~0,3%). 

| TlonyueHHblit SKCHepuMeHTAJIbHbIM pe3ybTAaT NOKasblBaeT OTCYTCTBHE IIpAMOM 
PHOPILMOHAJIbHOCTH Me2KLy KMHETHYCCKMM M3OTOTIHBIM adppeKTOM HU IIpHBe- 
HHOH Maccoh M MOjTBep»%KaeT BbICKAsAaHHOe MpewmooKenve O BJMAHUH 
DYIMeCHHA CHMMETPHH MOJIeKyJIbl Ha CKOPOCTb peakIHH. 

PesymbTatTb ompirop c CMH, — CMH, nmoKa3biBaiorT 


Saeco: (5) 


M3 nepapeuctsa (5) u cbopmyvibl (2) culeqyer, uTO 


AE* (4 + a) 


40-2 
: o, ey? ue RT ~ 0,05. 
y A 

C—C 


0 
Yo-c — 


| Tlonyuennas olenka yKaspibaeT, YTO H3OTOMHYECKOE CMelLeHHe SHEPIHM KOse- 
Uli B BO3Oy2KCHHOM COCTOAHHH O/M3KO MO BeJIHUMHE K CMeILCHHIO B UCXO]— 
M cocTosHHH. Cyefqyer cmelvabHO MOAYeEPKHYTb, YTO HS MOMyueH- 
X BbIMMe JaHHbIX BbIACHACTCA BO3MOXKHOCTb KOCBeHHOTO BJIMAHHA pas3- 
WHbIX ACPHbIX COCTOAHHM Ha CKOPOCTb MOJICKYJAPHBIX PeaKWHH, COCTAaB- 
WOWMX KPeKHHT. 

B 3aksiouenne aBTOpbl CUNTa:OT CBOHM IIpHATHbIM JONFOM BbIpasuTb 6.1a- 
apHoctb H. JI. Cokonosy 3a quckyccHH. 


ViucrutytT nedtexuMuyeckoro CHHTe3a Tloctynu10 
Axayemun HayK CCCP 10 IV 1959 
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PH3HYECKAH XHMEf 


10. A. BAOBHH, vaen-koppecnonzent AH CCCP B. lr. JIEBHY u B. A. MAMJIAE)} 


AHOJHOE PACTBOPEHHE TEPMAHHSA 


OMEKTPOXHMMYECKHE CBOHCTBA NOJYMPOBOLHHKOB Maio M3yyeHbI. Meron) 
‘CA paOoTbl B OCHOBHOM MOCBALIeHbI HCCIeQOBaHHIO CBOMCTB KOHTaKTa repMaby 
¢ aulekTposutom (*~*). B srux paOorax cofepkaTcA HeEKOTOpble MpOTHBOpedly 
OJHaKO 9KCIeCPHMeHTAJIbHbIe JaHHbIe BCe 2K MOSBOUAIOT CAeaTb ONpeeeHH! 
BbIBOAbIl OTHOCHTEJIbHO XapakTepa aHOJHOrO pacTBOpeHHA repMaHHA. YCTAaHi# 
JICHO, UTO IPH PaCTBOPeHHH IICKTPOHHOTO repMaHHA HaOwOaeTca TOK HaCbILif 
HHA, a B AbIPOUHOM TepMaHHH TaKOro TOKAa HaCbIeHHA HET. 1 | 

IIpu TokaX, 3HaYMTeIbHO M@HbIIHX TOKa HaCbIILeHHA, N-repMaHHA, B 060 
-ClyuaAX HaO/IOMaeTcA JIMHeCHHAA 3aBHCHMOCTb NOTeHWMasa OT JlorapudMa Mt 
HOCTH AaHOJHOrO TOKAa. YCTAHOBJICHO TaKXKe, YTO IA MEPBHYHOH IJIEKTPOXHMAY 
‘CKOH peaKIWHH Ha SIeKTpOZe HeEOOXOANMbI AbIPKH. B nacTosuleH padote np 
MPHHATA MONbITKa KOMMYECTBEHHOFO PaCCMOTpeHUA Mpollecca pacTBOpeHHA. | 

CcopMyJIMpyeM OCHOBHBI€e ypaBHeHHA, OMMCHIBaIOWIMe mpolecc B OObe} 
nowympoBogqnunka. Jia repMaHus n-THNa ypaBHeHHA yAOOHO 3anucaTb B Oi 
pa3MepHoHw (opMe; OHH HMeIOT BUT 


dz/dt=zy+; ( 
dp / dt = —py—x Geis): 


dd_/dt = A(p—b); 
dy/dt =z—p—1l, 


dnc? N e dp dy 

] B H es =p — eae ES SS — —o) = {ee 

re BBeeHbl O6o3HayeHHa: t=-xx; x Va KT? Y= Rea = HOF 
en rn MGM Ste 

ON? PN eT ae 

2 

Ae ae EDOKT piah KIVA « Ds. 

ne DS ue =p ana: 3aech yepes Dui 


0603HauHM KOSPPHIUHeHTE Audpy3uH IeKTPOHOB U AbIPOK; U_ uM U,—COOTBeTC| 
BCHHO HX MOJBUXKHOCTH; N_ HM M,— KOHIWEHTpPallHH CBOOOAHBIX 2JIEKTPOH!| 
WH JbIPOK, J_ M J,,— MJIOTHOCTH 9JIEKTPHYeCKUX TOKOB 9JIEKTPOHOB HM JIbIPO 
‘~ — NOTeHIHas SuleKTpuyeckoro Toma; N_— KOHMeHTpalluA JOHOPHEIX ypo 
Hel; — €— 3apA| SJIeKTPOHA; ; — KOHIEHTPallUA 3JIEKTPOHOB B co6cTBEHHG 
MOMYMPOBONHHKe, € — NHSJIeEKTPpWYeCKaA TPOHMILAeMOCTh TrepMaHUs; 7, (>9) -| 
KOHUeCHTpaluA JBIPOK pH X—>0o; L—yucpysnonHaAd yuna HeOCHOBHE! 
HOcHTeeH. Bomee qeTabHO 9TH ypaBHeEHUA paccMOTpeHEI B pa6ore (°). Ypa 
HeHne (4) eCTb OOblyHOe ypaBHeHHe Ilyaccona, mpvuem MIpeWoOKeHo, yy 
JOHOPHbIe YPOBHH WeJIMKOM HOHH30BaHbI. | 

[Ip pewieHun sayaun 06 aHogHOM pacTBOpeHHM repMaHua MBI mpeqnoa 
raeM, YTO NafeHHeM HalpsKeHHA B SJICKTPOJIHTe, 3a WCKJIOUCHHeM TajeHl 
B TCJIbMPOJIbIeCBOM JBOHHOM CJ10e, MOX%HO MpeHe6peyb. Kpome toro, mpesm 
JaraeTcs, TO M3MeHeHWe KOHICHTpawHH MOHOB y NOBepXHOCTH 9IeKTpO) 
HeCYLLECTBEHHO. 

Psy apropos (1,°) cuuraioT, uTO Ha MOBepxHocTH TrepMaHHA HeT peakun 


Ge + 2e+ + 20H-— Ge (OH)}+ + 2e-, ( 


T. €. B STOH PeaKIMH MOrOWjaloTcA TBE ALIPKH WH OCBOOOKMAOTCA WBa avIeK 
poHa. C Apyrof cToponsi, B padore yma (4) ponycKaeTca BO3MOxKHOC’ 
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Tpona. Mbt Aid oOuHocTH pacuera 6yyzem CUHTaTb, YTO NOrsmoulaerca r 
gpok H BbieIAeTCH m auleKTpoHoB. B coorBetcTBuH c paboTamu (’,8) rpanuu- 
ycJIOBue NlMUleTCA B BHJe 
z 


Px 
(Pye)! 
Cb hy — TOK OOMEHA JIA LaHHOH peakiMH; px up? — KOHILCHTpalluu JbIpOK 
KOHTAKTe COOTBETCIBCHHO IpH TOKe A HW B paBHoBecuH (A =0); AW y 
I 
o~ HaweHMe MOTeHIHadla B TeJIbMrOJIbUeCBOM Cyl0e Ip TOKe k HM B paBHO- 
uu (k= 0). Tak Kak B peak Tpe6yerca fr J\bIPOK, KOHICHTpallua px 
eTCH B CTeNeHH fr. 

QNEKTPOHHEIe HW JbIPOUHKIe TOKH Ha KOHTAaKTe CBa3aHbI COOTHOMIeEHHeEM 


, (0)/A_ (0) = r/m. (7) 


MJIOCKOCTh KOHTaKTa BblOpaHa mvlockocTh x = 0. Byyem cuntaTb Jausee, 
D SIEKTPOIMT pacnosoxKeH B OOacTH xX <0, a NouJympoBog_uUK Mpa x > 0. 
P9STOMY IIpH aHOMHOM Mpowecce Bcerya j < 0. 

| Coornourenne (7) Gyer HapywatTeca, ecu cyulecrBenna peKoMOnHallHA 
| MOBEpXHOCTH TOJyNpOBOAHHKa. C yueTOM TOKa peKOMOMHallMH OHO repe- 
meTcaA B Bue: 


h=—h, 


eh AP—AYP,) | (6) 


a 
0 aah . 
} — hipex = + hope == Co (2x Px — b); (9) 


'— KOHCTAHTa TNOBepXHOCTHOM pekomOuHanuH. Ha rpanule reabMrosbiyeBoro 
lA MH TOJIYIPOBOAHHKa MbI TpeOyeM TakxKe paBeHCTBa MHLYKUMi 


Dia == Dire (10) 


[ina pewienusa ypaBHenuit (1) — (4) neo6xogumo ccopmympoBatb rpaHHuHble 
JOBHA Ha OeckoHeyHocTH. YuutpBas, wro b <1 (6~ 10%), stu ycnoBua 
DKHO 3alIMCaTb B Bue 


eo)= 1; p(o)= 6; dX_(co)=A(1L—RO); Yo=—d[L + O(k+1)]. (11) 


Cuctema ypaBHeHuit (1)—(4) He MoxeT ObITb pewieHa TOoUHO. Mp pemmmau 
y cHCTeMy T1pHOuMKeHHO, pa36u“Baa NpocTpaHcTBo Ha TpH oOsnacTH. Ileppaa 
IaCTb, HMCHY€MAA KBa3HHeHTpaJIbHOH, pacmosowKeHa HACTONbKO JaJIeKO OT 
HTakTa, UTO BJIMAHHeM TOCJIeHero MOXHO MpeHeOpeyb; B 2TOH OGmacTH 
MeHeHHe KOHI[CHTpallHH 3JIeKTPpOHOB HeBemHKO. B yByx Apyrux OOmacTaAx 
ImecTBeH OObeMHbIN 3apxA, OOYCJIOBJICHHbIM KOHTaKTOM C 93JICKTPOJIHTOM. 
JEM TpequouaraTb, B COOTBeTCTBHH Cc padotamu (7,°), YTO yxXe B paBHOBe- 
MW WpWKOHTaKTHad OOaCTb N-repMaHuA OOoralileHa JbIPKaMH UH, CJIeLOBaTeJIbHO, 
eHeHa 3eKTpOHamu. Ilostomy pa3yMHO C4HTaTb, YTO BO BTOpOH OOmacTH, 
YAMbIKaIOULeH K KBa3HHeliTpaJIbHOH, BbINOJIHAeCTCA COOTHOLUeHHe z@<1; p <1; 
KOHEI, B TPeTbeH IPpHKOHTaKTHOH OOacTH p> 1; z< 1. 

Tlomaraad B KBa3HHeliTpasbHOH OOsacTH z=1-+a, rye «<1, cucremy 
aBHeHuH (1)—(4) MoxHO MepenucaTb B BUTE 


dos die ee (1) 
dp/dt =— 2 (h—.); (2') 
dy_/dt = A(p— 6); (3’) 
dy/dt =a— p. (4’) 


ypapHenuu (2’) MbI OnycTruaH 4WieH py, TaK KaK B 9TOH OOMaCTH OH BCIO- 
“110 HOpsKy BeMuHEbI paBeH DA; B TO 2Ke BpeMA, KaK 9TO OyeT BUHO 


JladibHenwero, Ra) MeHsetca oT Ok JO B8HAYeHHH NopAyKa i. 
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Uckmouan mepemeuuyto ¢ u3 cucTemp (1’)— (4’), MoxkHO HaliTH KOHILIf 
palluio AbIpOK p Kak (PyHKIHIO AY: 


p=b+4/V AK. 


li3mMeHeHveM Z UM Y B STOH OOMACTH MOXKHO MpeHeOpeu. | 

Bropasd oOacTb JOCTaTOUHO y3Ka (IO CpaBHeHHio C Auddy3HoHHOH J) 
HOM HEOCHOBHBIX HOCHTeJIeH), H B Hel MO2XKHO ipeneOperaTb peKOMOHHaLl| 
To xe CaMO€ MOMKHO CKa3aTb HM pO TpeTbIO OOvlacTb. B cOOTBeTCTBMN | 
CKa3aHHbIM ypaBHeHHa (3) uw (4) BO BTOpoH O6macTH OyAyT UMeTb BUA: 4 


Pewenue Takoli CHCTeMbI 3alIMIUeTCA B Bue 
1 y y 
p = er E — = (k—2) \ e-vid y] , g=ee E he \ ewdy | : 
0 


0 


KoncTaHTbl Cy HW Cy OMpeeJAIOTCA W3 CUIMBaHUA C pellleHHAMH B KBé} 
HeHTpaJIbHOH OOacTu. IIpu 9TOM Hao MOMHUTb, YTO Ha rpaHulle kKBasHa} 
TpaJIbHOH OOaCcTH B CHJly ypaBHeHul (13) A_=A_(0). TIpeneOperaa maf 
MH WIe€HaMH, [WIA KOHCTAHT Cy H Cy Nomyuaem 


Cue + —— (0 ‘ Coe 1" 
1 VAK tl ) 2 ( 
B rpetbeli oOmacTH B ypaBHeHuu (2) mpeHeOperaem ueHoM Me | 
CpaBHeHHIO C BeJMuMHOK py. B ypaBHenun (4) omyckaeM equHMy U K 


WeHTPalHtIO QJIEKTPOHOB Z MO CpaBHEHHIO C Pp. PemeHve “uMeer BUI: a 


C3 — AL | 
2 te, PPR ot (| 


KoOHCTaHTbI ONpeeIAeM M3 CIUMBaHUA C Mpesbiymel OOacTbIO Ha nan 
KocTH p= 1: | 
aq = (1+) +h) 1/ —2In 64 MO) 
bVKA, f VKA!’ 

24. (0) 

c = —2In(6 aa 

i YVRKA 
Ilajenve loTeHimaia B MOJyNpOBOAHHKe HM resbMrombueBoM coe FY pa 
Ho F=W"1+P,4+ P,+ AYP. 3nech Vi, PY, W, — nalenua noTeHIMa a 
COOTBETCTBYIOUMX OOACTAX MomynpoBogzuHNKa; AY —nanenue norentmasas 
reJIbMrovIbueBoM cyoe. M3 (10) cnegyer, uro AY = ypto, rae yp —3HaueH 
y Ha KOHTAaKTE; ty = dxe/e,, rme d—Tommluna u &, — J\M9JIeEKTpuyeckan 0c 
AHHAA TeJIbMPouIbleBa CwIOA. Tak Kak MbI He HHTepecyeMcad OMMueCKHM Taj] 


HH€M NOTeHIWMasla, a B KBaSHHEHTPaIbHOH OOacTH Moe MeHseTcA cua60, i 
muunnon ‘f’; npeseOperaem. [lorennmanst paBut: 


d 
¥a=\wat =\y a dy =—in [54 200), (1| 


i 


t 


1 

a at 1 
¥e=\ydt=\ y dp = npg. (1| 

’ | 


K 


Haliqem BeaMuNHy px, Upesnovlaraa, uto HauambHoe oOorallenne p° ip! 
KOHTaKTHOH OONaCTH JbIPKaMH OCTATOUHO BEKO, T. e. UTO peor ‘Tp’ 
BeNeM BOJIbT-aMMCPHYIO XapakTepHCTHKY, CUNTAaH, YTO Yyty > 1. IIpn sx} 
yclopuAx B (6) MoxHO mpeHeOpeub u3MeHeHHeM IIpeSKCMOHCHILMasIbHOFO MHI) 
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puTeA MO CPaBHeHHIO C HSMeHEHMeM SKCTOHeHTBI. YuutbBas, uro AW = yyty 
3 (6) HaxoUM : 


%) Sarwar re 
ign atin reek (20) 


BoubT-amnepHasd Xapaktepucrnka Tellepb moulyuaetca 
¥ = itot eins + in[t (ye + 1 =e in (6 2+) 
| K 8B ; ro 5) yx Blo n=) |— n( aia ran: (21) 
le h, (0), kak cnenyer us (8), (9), (16), umeer Buy 
r 


Fe + Coy, 
MO) (22) 


0 
| : cc. VA +Y,Co 
#3 opMyvJbt (21) BugHO, uTo Tperuii un YeTBEPTHIe YWIeCHbI BMJIOTb AO TOKOB, 
Heb ONM3KUX K TOKY HacbillleHua, MeHsIoTCH cna6o. Takum o6pasom, Ha- 
mowaetca sorapHMuyecKkasd 3aBHCHMOCTb HOTeHMMasa OT TOKa. 
Tok HacbillleHHusd HeaABHO ompeyenaerca ypaBHeHHeM 


: 
9 p Pe NE: Ne BEL nae hy 
seamen cesta a +c, Tm @D_ +o Bamedu jy | + eC? 
nac = : seis) 
ie nas |EX| eet 


, ey 


r+mt oaim eD_ + Co Bamedu. "7, 


iecb C)— Kouctauta MOBEPXHOCTHOH peKOMOMHAHH, KOTOpas Nowlyuaetcsa 


ypaBHenna (9), eculM NepenucaTb ero B pa3MepHom Bue. Ecau cuntatp 


7 


TO BeJIMYHHAa C. XOTA Obl Ha NOpAMOK MeHbILe, YeM B CHCTeMe repMaHui — 
a3 (°), T. e. C, = 6-10 cm*/cex, To B cdopmyvie (23) MoxHO onycTuTL Bce 
JI€HbI, COepKaulve KOHCTAHTY C,. Tok HacCbIIeHHA COOTBeETCTBEHHO Oy eT 


juac = — 2D ,e7u_ LI a +) (p — yMebHOoe CoMmpoTHBseHue). (24) 


 Cpasuusas dopmysy (24) c tanHpimu Onuua (4), KoTOpprit cunTaer, uTO B ero 
IMbITaX MOBePXHOCTHaA PeKOMOMHALHA HECYIIECTBEHHa, HAXOJMM OTHOMeHHe 
u/r = 3, Sto o3Ha4uaeT, YTO B peaKUMH Ha MOBEPXHOCTH 9u1eKTposa NoTpebssert- 
A OHA AbIPKa H OCBOGO*KMaiwTcA TPH 9eKTPOHA. Bo3MO%KHO, TO Apyrne 3uHa- 
ieHHA KOSPHUMeHTa yCHJIeHHA MO TOKY, NOyYeHHbIe, HAaNpHMep, B paboTax 
210) O6YCJIOBICHLI BJIMAHHEM MOBEPXHOCTHBIX adekTow. Oro osHayaer, uTO B 
opmMyvie (23) He BCerya MOXKHO OMyCKaTb WieHBI, comepmKautue C), C/E. 

IIpu ToKax, 3Ha4HTeIbHO MeHbIIMX TOKa HaCBIIeHHA, B pale pador, nanpu- 
ep (1, 3), Ha60qamacb JorapHdMuyeckaA 3aBHCHMOCTb MOTeHWMada OT TOK. 
KCHe€PUMeHTAaJIbHBIe MaHHble HAXOLATCA B COTaCHH C pe3ybTaTaMH, aBaemul- 
iM dopmysion (21) npu ycuoBuH, 4TO B = 1/5. 

AnasIOPH4HbIMH BEINHCJICHHAMM MOXKHO TOJYYHTb BOJIbT-aMNepHy!0 Xapak- 
epHCTHKy Jia p-repMaHuA. 3aBHCHMOCTb HalpsA2KeCHHA OT TOKA ONATb JaetTca 
opmMyion (21), HO yxe 6e3 mMoceqHero WeHa, MPHBOAAUeroO K HAaCBILeHHIO 
_ n-TepMaHHH. 


VMuxctutyT 91eKTpOxHMHu Toerynusio 
AkayemuH Hayx CCCP 9 IV 1959 
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PD, Turner,’ J. Elecircchem., 103;°252 (1056). ? W. Brattain, G. “Garrett, 
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Jloxnanm AKkagemMun HaykK CcccP 
1959. Tom 126, Né 6 


M. WM. BAHHHUK, H. ©. 3APAXAHH, H. M. MEABEWKAS u H. M. UAPKOB 


O POJIM COJIEOBPA30BAHHAS B KHCJIOTHO-KATAJIMNTHYECKHX 
MPOWECCAX. KMHETHKA PUAPOJIM3A I{MK JIOPEK CAHOHOK CHM?) : 


(I1pedcmasaexo axademukom B. H. Kondpamoesoin 26 IT 1959) 


Tupomu3 aMufoB HM OKCHMOB YCKOpseTCA KHCOTAMM HW OCHOBaHHAMH. Tigh 
KHCJIOTHOM THApPOuIHse YIOMAHYTHIX BellecTB HaOsOJaeTcCA AHOMAJIbHaA 3} 
BHCHMOCTb CKOPOCTH peaKIMM OT KHCOTHOCTH cpefbl. Tak HampuMmep, KOHCTA |} 


Tbl CKOPOCTH TuApouRM3a alleTaMujla (*), THOaleTaMHjla (2), amuya MponMoHoBc 


KucuoTEI (3) u alleroKcuMa (*) C yBeJIHYCHHEM KOHICHTPallMM KUCJOTbI-KaTaJIHs |} 


topa (HCI) sospacraioT Jo ompesesieHHOro 3HayeHUs, a 3aTeM Mafaior. Jia oObat 
HHUA TAKOFO ABJICHHA IIpHHuMaroT (7), UTO Mp PHApoNH3e JIMMUTHPylowlad CTF 


Ma TIpescrapsaer COOoI0 OUMOUJIEKYAPHYIO PCaKIHIO MEX [ly MPOTOHHSOBaHHC) 


t 


MosleKyJIOH peareHTa H BOOM: Wh 


p) 


ae 1 

RCONHe + Ht = RCONHs; (j 

| 

+ Rucr i 
RCONHs + H2O = M* —~— = nponykT ruppomusa (| 


Ilpu TakoM MexaHH3Me HaGwIOaeMaA KOHCTaHTAa CKOPOCTH hog 6yner paBHi 


kptu+ fefu,o Cyo+ fphuot 
(Rop)oum =< Ruer 1 ike hy ae Fz Ructkp 1+ kpho <=> ee [,0, (< 


fa 


re Ay—xKucoTHOcTb cpegn; fs, fm«*, fu,ot — koodpulineH THI aKTHBHOCTE! 
HeMpPOTOHH30BaHHOrO peareHTa, aKTHBAPOBaHHOrO KOMIIJIeKCa MH OKCOHMA-HOB| 
COOTBETCTBCHHO. 

CormacHo Wi3l07KeHHOMY BbIe MeXaHH3My YMeHbINeHHe HaGvl0aemol 
KOHCTAHTbI CKOpOCTH IPH YBeJIMYeHHH KUCOTHOCTH Cpesbl cuekyeT orKuLaI 
Ip SHauTeJIbHOM TpOTOHWsallMu peareHTa (kphy> 1), rye hy BO3pacTae 
OpicTpee, YM KOHILCHTPalWA THApPOKCOHMH-HOHOB (Cy,0'), eCyIH OTHOIIeHH 
KOSPPHUHEHTOB akTHBHOCTeH [g/H,o+/H,0/[m+ H3MeHAeTCA Malo. OgHako mp! 
HOMOULM 9TOFO Me@XaHu3Ma HeBO3MOXKHO KOJIMUeCTBEHHO OMMCaTb 3aKOHOMep 
HOCTH THApouH3a aMHOB WM OKCHMOB B LWIMPpOKOM HHTepBaJie KOHILCHTpally' 
KMCJIOTHI-KaTaJiM3aTopa. 

Kak HaM KaxkeTca, HaGJlIoJjaeMble 3aBHCHMOCTH KOHCTaHTBI CKOpOCTH TH) 
pOU3a AMHJOB WH OKCHMOB OT KHCJIOTHOCTH Cpebl MOryT ObITb KOJIMYeCTBEE 
HO OObACHEHHI, CCJIM IpeANOJOXKUTb, YTO MPOTOHH30BaHHbIe (POpMbI peareHTo 
CNOCOGHBI CBASbIBATbCA C AHHOHOM KHCJIOTbI B HeHCCOMMAPOBaHHY!IO COU. 

C lembiO BbIACHEHHA pOJIM COJeOOpa3s0BaHHA B KMCJIOTHBIX Tpomeccax Hé 
MM Oblia U3y4eHa peakIHA THAPOMM3a OKCHMa WHKJOreKCaHOHa IIpH KaTadJlk 
THY€CKOM BO3eHCTBHH COJIAHOM KUCJOTHI. KuHeTuka mpotecca u3yyasac 
CHEKTPOSPOTOMETPHYECKHM METOJOM TO YMeHbINeHHIO ONTHYECKOH MJIOTHOCT 
pacTBopa IMKJIOreKCaHOHOKCHMa B COJIAHOH KUCJIOTe MpH 222 my. 

KoueHTpalluaA OKCHMa BKuCIOTe cocTaBuiaa 2-10°4—1-10°% mon/a. Ip 
KOHWeHTpalnAax HCl Benue 0,1 MomabHOH Mpomwecc NpakTuyecku He OOpaTHM; 
Soslee pasOaBJIeHHbIX pacTBopax HC] peakuua o6patuma. Pactsoppi rIpOnY 
Ta peakiMH — UHKJorekcaHona —B HCl ne normomaior npn 4222 mu. 31 
NOSBOJIMJIO ONpeeIHTb COOTHOWWECHHe PaBHOBECHbIX KOHILEHTpalluit OKCHMa 
UNKJOPeKCAHOHA 10 BEJIMYMHaM HavaJIbHOH OMTHYECKOH MOTHOCTH pacTBopa Do 
ONTHYECKOH IJIOTHOCTH NIpH OKOHYAHHH porecca Doo. OTHOCMTe BHO OKCHMa peal 
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if MOHOMOJeKysaApHa. IIpH samerHoi oOpaTuMocru KuHeTHYeECKHe KpUBBIE 


MCbIBaIOTCA YPaBHEHHeM YU4HTbIBAIOUIHM, MOHOMOJIeKYJAPHOCTh ru_pousa 
(cuMa HM OMMOVJleKYyJIAp- be 


bCTb T1potecca oOpa3o- 
MHHA OKCHMA U3 ILMKJIO- 
HKCaHOHA H THApoKcnJ- 
Mana. 

Ha puc. | mpegcras- 
pHa THIHUHAA KMHeTH- 
bcKad KPWBad (3aBucH- 
DcTb TekyleH onTHyec- 
pH mnoTHOcTH D ort 
peMeHH t) He pee 
prapu@mMuyeckaH ana- 
lopto3a_ = (3ABHCHMOCTb 
| (Do/Doo— D) 

(Do — Dg.) 
‘GHTHIBAeTCA oOpaTu- 
OCTb rpowecca. 

B ra6n. 1 u Ha puc. 2 
DecTaBJIeHbI MoJlyueH- 
BI€ IKCIEPUMeHTaJIbHbIe Puc. 1. Kunernueckad KpuBad H ee NorapudMuyeckaa 
AHHBIe, Y3 KOTODPBIX aHamop(po3a rPHApoH3a TMK JIOreKCAHOHOKCHMa B cpeye 
/MLHO UTO mIpu H3MeHe- COJAHOH KUCJIOTHI 
ra KOHUeHTpaunn HC} 
lOHCTaHTa CKOPOCTH ruspoms3a kz» MpOxXoAMT yepe3s Makcumym. J] pacTBo- 
0B HCl sane 0,05 Momampuoro cupaBeqIMBO COOTHOMeHHe: 


OTT) Tue 


a 

| H 
| Ta6Oauna 1 kop =~ = const. (4) 
0 
SOHCTAHTbI CKOPOCTH PHAPOJIH3a WHKJIOTeKCAHOHOKCHMa 

‘op H OOPaTHOH peakuNM ko NPM pasM4HbIX KOHIEH- Ec wonM30BaHHaa (pop- 
| TpalWAX COJAHOH KUCOTH u T=25° Ma OKCHMA@ HaxOJMTCH B 
- PaBHOBeCHH C COJIbIO: 
| k lg kogX + “- 
iO1a JIb- iidey Ws 2 a x 2 
HOCT BO ile ei Laas lle aricy FHC] RNOH, + A@RNOH,-A 
HCl MHH.— MOJIb-MHH x 
| i (comb), 

g Sto] 0.425 925 3,30 | —6,60 =e TO B pacTBOpe B OOUIeM CJly- 
13-10-* ATA 14 Sas =a 
71-10-2| 0,204 246 2,43 | —4,86 st, dae pearupyroulee BellecTBO 
05-1078 0,330 184 2,33 | —4,66 eel JOJRKHO HaXOJMTbCA B Tpex 
357-40-8 | 0,380 190 2,25 | —4;50 = 7 e 
952-10-2 | 0,380 8 2,19 | —4,38 ae (popMax: HeHOHH30BaHHOH 
54-1 re 9 UY Sy 2 ? neo) ea’ dj Wy 
364-10-2 | 07159 = digo S22 cetalhe 22D) 42 RNOH, HOHMSOBAHHOM 
9,3-40-2| 0,112 & Ai en a eee te) 

Pee ae 7 O08 ate ate ee RNOH, u cou. CooTHouie- 

0,927 | 4,41-10-2 -0,,05 —2, ; 

1,940 | 7,25-10-: = =0,475) 0,57 2,02 Hue MexKLY KOHWCHTpalLyAMU 

4503 | 2,82-40-3 — —, i: = 
5,43 | 1)82-40-9 a = 4605) 02782. |, eho, A STAX OPM . ,oupene sere 


KMCJIOTHOCTbIO Cpe jbl Ay H ak- 
TUBHOCTbIO AHHOHA Qa- COUIA- 
HOH KHCJIOTHI. O6o3HauHB 


IIpumMeyaune. SHauewua Qc] B3ATHI H3 KHH- 
1 (°), a BennunHp H,—n3 (°). 


: @RNOH@H+ 
OHCTaHTY HOHH3allHu yepes kp =o RORCTAHTY comeoOpas0BaHHA yepes 
at a,- RNOH, ; 
> = pee MOXKHO BbIPa3sHTb KOHILCHTPalWio HOHH30BaHHOM (POpMbl OK- 


Goon 


MMa TaKHM OOpa3oOM: 


G Ci 
Cewon, == : = : aio) 


ji + i + 
RNOH, RNOH, fei Csi lRNOH 


Lee ee ey 
: A4+TRNOH Religonu ho Rho eee 
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re @ya = @y+da-— TepMOAMHaMMUeCKad AaKTHBHOCTb KHCJIOTHI; Co =4 

= Crnou++ CrNou: + Ceoan- 4 
CoorHowenve KospPUUMeHTOB aKTHBHOCTeH ABYX HesapwMKEHHBIX VaCTHUL =| 
oxcuma fRNow WH COTM feonm, MO-BAXMMOMY, He — AOJLKHO H3MeHATLCA | 
KOHUeHTpaluell KUCAOTH. OOosHa4dH | 


kof ; 
Fame =k’, mouly4HM, 4TO 
c 
RNOH . Hh 
— 0 1 
Cent = kp Ha ( 
1 hy Rho 


Jina mumuTupyloureh cTaquu rupol, 
jiu3a OKCMMOB MBICJIMMbI {Ba BapHaHTal}”’ 
MOHOMOJIeK yJIAPHbI H OMMOJICK YJIAPHBIM | 
Ecum JIMMYTHpyloulad cTaqua mpen} 
craByineT CcoOoi | MOHOMOJIeKY AApHbH) 
Tporecc H3OMepHsallMH OHA: | 


= 


H, 


CH, CH: 
Puc. 2. 3apucuMocTb jorapHcdbMa KOHCTaH- H cf New 
Tbl CKOPOCTH THApomH3a WHKMOreKCaHOH- 2 eee 
OKCHMa OT (byHKUMH KHCOTHOCTH Cpesbl CH, CHe 
CHz CHe 
+ JIMMHT, CTAMHA Pape rt 
Noe a ea Nagel 
th CH, CH, yy : 
TO Jit SpbeKTHBHOM KOHCTAaHTb! CKOpOCTH keg OyMeT cipaBey HBO ypaBHeHHe| 
4 faut } 
Ro oe ener k ; (7) : 
Pees THA fms 
ho k ho 


c 

Ec sMMUTHpyloulad CTaqMaA MpeycraBiseT co6olo OuMOsIeKyJAPHYyIO pe-| 

ae { 

akIlMio MexKLY WoHOM RNOH, u MosekysOH BOI, TO 


ay 4 4,01 BHt | 
Rob a Rucr kp al, fe ee (8) 


IlpH MOHOMOJIeKyJIAPpHOM MeXaHW3Me aKTHBUpPOBaHHbIli KOMIIVJIEKC He OTJIM- 
yaeTca MO cocTaBy OT NpOTOHH30BaHHOM COpMbl OKCHMa, HM UX KOSpPPHIMeH- 
Tbi AKTHBHOCTel JOJDKHEI ObiTb OMHaKoBbIMH. TIpuHaB fpH+ = fm, NOTYUMM 


hos HCT : (9 


Ecam |1 + kp/ho< aya/Rho|, Nouyyaem 3aBHCMMOCT: 
THA : 
Rog Ba = Rucrk.. (10 


IIpu OumosekyApHOM MeXaHH3Me AKTHBUPOBaHHbIM KOMIMIeKC BKsrOWae? 
MIPOTOHM3OBaHHYy10 MOJIeKYJIy OKCHMa M MOWIeKYJIy BOJBI. Tak KaK aKkTMBHpo 
BaHHbIM KOMIWIEKC He OTIMYaeTCA 10 3apayy OT MOHH30BaHHOM CPopMbl, TK 
€CTbh OCHOBAaHHe IIPpHHATh, YTO fpu+ H [m+ OyyT M3MeHATECA OMHaKOBBI 
o6pa30M IIpH H3MeHeHHM KHCJIOTHOCTH cpeybI. B TaKoM cslyyae MpH YCJIOBHI 
)1-++ Rp/ho < Qua/RkAy| HOMKHO OblIO Obl UMeTb MECTO Ayakoq/hodu,o = Rk Rucr 

Kak BugHO u3 Tad. 1, SKCIepHMeHTaJIbHbIe aHHbie XOporlo yKaqpBa 
loTca B ypaBHeHve (10), rqe mpeqnomaraeTcd MOHOMOJIEKYJIAPHOCTb JIMMUTH 
1302 


pute craguu. M3 ypapnenua (9) cwlemqyer, YTO MaKCHMambHOe 3HaueHue 
OyqeT HaGlOfaTecA IIpH KUCMOTHOCTU cpenbl Ay, rye 


kp 4 dayy Oya 


naa 704 CULL —— = 0. 
h? k, dho + koh? (11) 


MakcvMaJIbHOe 3Ha4eHHe KOHCTaHTbI CKOpOCTH TujpouM3a OKCHMa HaGsio- 
WTCH B MHTepBasie MOJIaJIbHOcTeHi HC] ~ 4,6-107§ —6,5-10°%, rye aya, = ie 
|) MOSBOIHeT yIpocTuTb 
BHeHue (11), cBa3bIBa- Ta6Oauna 2 
ee kp i Rokpk, = KOxCTaRThI CKOPOCTH THAPOMH3a WUKMOTeKCAHOHOKCHMA B 
|) oe LY cmecax HC] c NaCl u LiCl 

max 
moc eonmotcravoRpKy) SS 


AKTHB- Ig kag X 
geHud kg B ypaBHeHHve Monam- | Monann- | hog, HOCTB ayy 
| nocTb HCl|HocTh comu| = yyy HGlea 0 
noJlyyaemM > “HCI hy 
k 
Pelnax = ft SALE ee Cmecb c NaCl 
1+2ho/k, 41,0414 3,0274 | 9,2-410-2 1580.0 He 50,23' 7, Bt-90 
0,33 som van | gas (Gi | ga | See) =e 
| iz 4 : ,12-10-* 8,61 0,61 | “=4'e9 
A Sas MCT EM beetle dace © 
: ; ,28-10- 0,124 0,50| —1;377 
K KaK B J{aHHOM CJly- 01888 370448 | 2348-40-2 02772 0191 —41'53 
MaKCHMYM_ )pda3MBIT, Cmecb cLiCl 
fe. PacueTa B3ATO 3Ha- 1,044 | 2,9046 | 4,44-10-* | 13,42 | —0,74] —1,975 
fee (is) mae — DPD One 
M3 ypaBHeHult RéRyep= IlpumMeuauue. SxHayenua Hy pactBopos HCl c NaCl 


ieei07? ow (12) Op # LiCl] onpegenenpt Hamu. B KauecTBe MHANKaTOpa MpuMe- 
Jicd O-HUTpoaHHHH. AKTHBHOCTH a B STHX pacTBopax 
[YHCJICHBI BemMunHE = P HC! ae 


00.10 -2: b.. = _ PaccuuTanel To (bopmyyie Xi0KKeIA C MCNOMb30BaHHeM JaH- 
|| Aaa pease) uct —~ ——- HBIX paOoTE! XaBKuHca (*). 


10,52 muw.+ nu kp= 

(1,6-10 (pkg = 2,8). 

_ Ecom rugpomm3 okcHMOB MpoTeKaeT MO OHMOJIeKyJIAPHOMy MexaHH3My, TO 

%1,0f RNOH 
ime 


|HOBpeMeHHO AOJ2KHO OMpaBMbIBAaTbCA COOTHOLMeCHHE = const, YTO; 


. 
)-BHJIMMOMY, MaJIOBeposTHO. 

JA NOATBEPKAeCHUA THMOTeSbI O BOSMOXKHOCTH MpeBpallleHHA TMpOTOHH30- 
1HHOM (OpMbl OKCHMAa B HeUCCOMMUPOBAaHHYIO COJIb OblIH MpOBeAeHbI OTIBITHI 
) rugpomsy C,H,NOH B pacrpgopax HCl c qo6apkamu NaCl u LiCl. Pe- 
(MbTATbI STUX OMbITOB MpeAcTaBMeHbI B Tabs. 2. 

Kak UM ceqoBaso OxkNaTb, Wo6asku NaCl u LiCl] x HCl, npuBozsmue x 
3eJIMUEHHIO AKTMBHOCTH aHHOHa, MOHMKAaIOT CKOpPOCTb rugzpomu3a. VM B gan- 
IM Cyyae ClpaBeyIMBO cooTHomeHve k.gQyHa/Ay = const. 

Ha ocHoBaHuM MOMYYeHHBIX JaHHbIX MOXHO 3aKJIOUMTb, UTO COJIeOOpaso- 
IHHe SBJIA€TCH BPeAHbIM B KHCJIOTHO-KaTaJIMTHYeCKHX Mpoleccax, Tak Kak 
10 IIPHBOAUT K YMeHbINeCHHIO KOHI[CHTpalluH peaKUMOHHOCNOCOOHOH (opMpl 
sarenta. JIuMuTupyrouleli pH ruypomuse OKCHMa IMKJIOreKCaHOHa SABJIAeTCA 
‘ajIMA H3OMCpH3alluH MpOTOHU30BaHHOH (CPOpMBbI. 


Tlocrynua0 
20 II 1959 


WMTHPOBAHHAA JIMTEPATYPA 


Piet uler A. Olan der, Zsy physy Chem31315.107-(1928)nT.eW.s-J. 00 a y low! 
Chem..Soc.,.1930,.29741,. 2.Di Rio sent al, JaTay lor, J.Am..Chem, Soc:,y79- 
Bai957), © B.S. Rabinovitch, C. A. Winkler, Canad. J.,Res., 20, Ne 5, 

42) eine OWandem “Zs: phys.’ Chem., 129; 1° \(1927)) > T.-H. Vis tere 
_ Peuyaaa, Xumunueckan tepmoqunamuka, JI., 1936. ° M. MW. Buuuuk, 
H. Kpyraos, H.M. Yupxos, K®X, 30, 827 (1956), *7J.E.Hawkins, 
Am. Chem. Soc., 54, 4480 (1932). 


1303 


Tloxnnagnw AkafwemMun Hayk cccP 
1959. Tom 126, Ne 6 


ia 
PH3BHYECKAA XHMH 


JI. A. KOUAHOBA, H. A. AHJIPEEBA u E. I. IWYKHH 


O XPYIMIKOM PA3PbIBE UHCTbIX UW JIETHPOBAHHbIX 
MOHOKPHCTAJIJIOB IWHHKA 


(IIpedcmaeaeno axademuxom II, A. Pe6undepom 17 II 1959) 


Hamu Opium onncanp (14) 3aKOHOMEPHOCTH paspylileHHA MOHOKPHCTaJII( 
qucToro WMHKa Mo MocKocTH craiinoctu (0001) u ccbopmysIMpoBaHO yCJ10BI) 
MOCTOSHCTBA NPOW3BeeCHHA HOPMA@JIbHBIX HM CKaJIbIBAaIOU[MX HallpArKeHHH TIE 


XPYNKOM pa3pblBe: 
Dot = const ="K*; K=y¥ (Go/L)#; P. = K (sin® %, cos 7) wae 


rye G—MOyab caBura, o— yfeubHad cCBOOOAHax MOBepXHOCTHAA 9HEprH! 
L—MakcuMaJbHad BesIMUMHAa OONACTH JOKAaJIM3allHH He3aBepIeCHHbIX CABHTC 
(opayKa ~uMameTpa MOHOKpncTavia), Pe —MCTHHHOe pacTsATMBaloulee Hallpsy 
*KeHHe, ¥1;— YOU MexKAy OcbIo OOpasila H MJIOCKOCTHIO (0001) npx paspbiBes 
Bespasmepublii KoapdpuluenT Y AJA MOHOKPHCTAJJIOB WHHKa TPH —196° cc 
eTaByiseT oKosIO 0,4; Takoe *e 3HaueHHe Y Mbl MOJIyyaeM, HCHOJIb3yA aHHby 
(5,°). [lo-BuyqumMomy, STOT KOSpPPHUHeHT COXPaHAeT MIPpHMepHO TO 2Ke 3HaveHHi 
WM IIpH KOMHaTHOH TemmepaType. 


K= aan 4 eos %)epenu., kn 

J\uametp 06- AM Ag Pe Pai 

ieee pasiop Lo, MM| yeamaub- aMaJIb- a Fe. mpHu 196°") 

raMupos. up |ramupos. mpu 
—196 °C 20 °C 

Boe aye } Os 209=K’ ae b7Sahele 4 re | 
Zn+0,2% Cd 0,54 316 153 3 ~0,9 0,72 
Zn— TeXH. 0,9 263 124 2—3 ~0,4 0,63 
Zn+0,5% Cd 0,54 384 230 2 ~0,3 0,50 


MoxokpucTadibl WHHKa, NMOKPbITbIc MeHKOH PpTYTH, BCJIeqCTBHe 3Hadhe 
TCJIbHOrO MOHM2KCHHA So CTAHOBATCA XPYNKHMM y2Ke pH KOMHATHOH Temmepa 
Type (14, 71); np stom K nmafaeT Ooslee 4YeEM BABOE, YTO COOTBETCTBYE? 
YMeHbIUeHHIO o IIpHMepHo 0 200 spr/cm?. 

IIpumecw 3HauHTeIbHO H3MCHAIOT MWlaCTHUHOCTb WH MPOUHOCTh KPHCTaJJIOB 
HECOMHEHHbIM MHTepec MpecTaBsiaeT MOSTOMY CpaBHeHHe yCJIOBHH XpyNKOT¢ 
pa3PpbIBa MOHOKPHCTaJJIOB pa3IMuHOH uucTOTHI. B JaHHow paOoTe UCMOb30BaI 
YUMCTHIM WMHK C COepxKaHueM OCHOBHOTO Metasma 99,999 u 99,99%, TexHu4e 
CKHM WMHK MW WHHK, JIeTHpOBaHHbId KafMueM. CnuaBbl, cofepxkauie 0,2 1 
0,5 Bec. % KaRMHA, MPHroTOBANHCh U3 WHHKa uucTOTHI 99,99%. Jina TouHOr 
OmpeseeHHA KOHIeHTpalu KaMUA MpHMeHAJICA NomAporpaduyeckul aHasus 
KOTOPbIii NoKa3aJI COOTBeETCTBeHHO 0,20 u 0,45 Bec.% Kaymua. MoHoKpuctTasut 
Ppa3JIM4HOH OPHeHTAallHH BbIpallMBasIHCb Me€TOLOM 30HHOHM KpucTasmusanuu (?? 
18); pa3pbIB OOpasloB NpousBousIcA Ha NpHOope Ilomanu mpu cKopocru pacTa 
*Kewnn 10—15% mun. 

OOHnapyxKeHO, 4YTO 3aKOHOMEPHOCTH XPYyNKOrO pa3pyIeHHA MOHOKpUCTaJ 
Jiop uucToTE! 99,99% xopolio BOCNpOM3BOAATCA MH Ha MOHOKPHCTaJsax 6oue 
TULATeJIbHOM OUMCTKH, H Ha JIETHPOBaHHbIX KPUCTasaxX Kak JIA HeaMa/braMy 
POBaHHEIX OOpasioB npH —196°, Tak HM WIA MOKPHITHIX PTyTbIO OOpasiloB Mp! 
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Zn 99,99%, noka3aBuIMx TONHOe COB- 
JleHHe pe3yJIbTATOB (Masee Mbl OObegH- 
eM 93TH OOpasiibl OOMLMM Ha3BaHHeM 4YHC- 
M IWHHK); KPHBbIe HOCTPOeHbI B COOT- 
ITCTBHW C YCJIOBHeEM P-t- = const, T. e. 
fipaxarioT (byakuuto K (sin® x, cos y,)—” 
ka K =209T/mMm® (kpyBan a) uK = 
95T/mm? (Kpupas 6). 

C nepexoqoM K aMAaJIbraMHPOBaHHbIM 
ppasiiaM BeluuMHa K wanaeT B cper- 
IM HECKOJIbKO GouIblue 4YeM B Ba pasa, — 
jo OTBe¥aeT HpuMepHO 4-KpaTHOMy (HJM 
ICKOIbKO OosbileMy) Non xKeHHIO o. [Io- 
iraq G—=3-10" yu/cm? u o = 10° apr/cm? 
IM UMCTHIX MOHOKPHCTAJIJIOB IMHKa C Ha- 
pTpoM 0,9 MM, pa30pBaHHbIX B %XHIKOM 
soTe, HaxoquM yy = 0,36. 

(\M3 ra6n. 1 cneqyeT Take, 4TO C 
beJIM4eHHeM KOsMUeCTBAa pHmecet K 
p3pacraer. IlockompKy yCJIOBHe Pct = 
-K? cpasaHo c mpelcTaBseHvem o top- 
MPOBaHHH He3aBePUICHHIX  JIOKAJIbHbIX 
[BHrOoB B lpolecce lylacTHyecKoro Te- 
PHUA, pasimuua B BelmumHe K laa 
Hpasiop ucToro u JierMpOBaHHoro WHH- 
A cse_yeT CONOCTaBHTb C  pa3JIH- 
MAMH B UX jecsOpMallHOHHbIX KPpH- 


mm? 


JOO 


200 


OMeHTY paspbiBa, T. es 


°, SHaveHHA BeJIMUM HDI K AJA BCeX HCCIeMOBaHHbIX Cy YaeB NPHBeAeHbI BTAGN. |. 
KaueCTBe IIpHMepa Ha puc. | NpHBeyeHbI JaHHble AIA OOpasmoB Zn 99,999 % 


15 3 45 60 75 §0° 
x? 


Puc. 1. UWctuunpie sHaueHua pasppis- 

HBX HalpsxKeHHH Pp, JIA MOHOKpHc- 

TamOB UHCTOFO WHHKAa MIpH pasJMUHBIXx 

OPHCHTHPOBKaX Y%1 B MOMeHT paspbi- 

Ba: @ — HeaMaJIbraMHpoBaHHble OOpa3iibl 

nmpu —196°; 6 — aManbramupoBanupie 
o6pasubl mpu 20° 


Lix. Ha puc. 2 mpupeenbl 3HaveHHA CKaJIbIBaIOWIMX HallpspKeHHH < MIs 
DpasiloB HCTOrO IMHKa; CTpeJIKaMM OTMeYeHbI TOUKH, COOTBETCTBYIOULHE 


06 06 


| ae a 


Puc. 2. 3aBHCUMOCTb CKaJbIBaIOLMX HaNpAKeHH TOT KPH- 

crasmorpaduyeckoro CABura a Js MOHOKPUCTAJIOB: MHC- 

Toro IMHKa: @—HeaMa/braMupoBanHble oOOpasilbl mpH 
—196°; 6 — amasbraMupoBaHHble OOpasilb! MPH 20 


Te TOUKH, KOTOpble HaHeceHbI Ha PHC. 1* (66J1biuMM 


(PeeNbHLIM CBHTAaM d- OTBeYalOT KPHCTAJIIbI C MeHBIIMM YTJIOM x1, 
M. (1); CIWOWHBIe MHHH COOTBETCTBYIOT YCPeAHCHHOH (opMe KPHBbIX « (a). 
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Puc.22 TloKa3blBaeT, UTO XapakTepHOMy M310My AeopMallHOHHEIX KpuBbD} 
(«npeyeny TeKyYeCTH») LIA KPpHCTAIOB YMCTOTO UHHKa pH ManHbIx yCJIOBHAD 
ONMITOB OTBeUaeT CABUT Ay) ~ 0,06— 0,07; OTMeveHHbIe CTpesIKaMH TOUKH} 
pa3pbIBa KPUCTA/JIOB eKaT MpH OOJIbUIMX SHAYCHHAX A. MoxkHo TpeAMO.10 | 
XKUTb, YTO H3IOM KpHBOM t(a) OGYCJIOBMMBAeCTCA H3MCHEHHEM B XapakTePe CABH | 

roo6pasopanus (4,11): BbICOKHI) 


My 
+ 


ef MM KOXPPHIMeEHT YMPOUHeHHA ITIP!) 
1000 1  a< dp cBa3aH c cbopMupoBann} 

eM HM pOCTOM HegaBepleHHbI>y 
CABHTOB (.MC OK all HOHHBIS 
cKOMNeHHH); Ip 9TOM Tapa)’ 
metp L  OpicTpo Bospacraety! 
JO H€KOTOpOH BeJIMYHHbI nol 
palke JuaMerpa KpHcTasai 
TeM JOJIbIUeH, weM OODLE 
CIB] Qo; Nocse MOCTHxKeHHS 
onpeeseHHoro + MpelATcTy) 
BHA CIBUrOOOpa3s0BaHHlo CTaHO|} 
BAT. 1 TpeOMOMMMbIMH, PpOc%} 
BJ] AUHHbI HE3ABePIEHHBIX CBHI 
FOB IpHOCTaHaBJIMBaeTCA H Bed 
jmunHa L MenseTcaA 3HauHTeJb | 
HO MejleHHee, 4TO H OOyCii 


rs 


pa3pbIBa MOHOKPpHCTaJuia | 
IUMpOKOM MamasoHe OpHi 
e€HTHPOBOK. 
0 15 a 60 amen IB SHaueHuaA CHBUra A) us 
x, YHCTHIX H JIeTHpOBaHHbIX OOpass 
Puc. 3, 3naueHua HCTHHHEIX Hanpawenwi P, mpu OB ILHHKa IIPHBeeHbI B Tao. hi 
PaspbIBe B YKHAKOM a30Te NO MJIOCKOCTH Oasuca pas- (3HaueHHA Ay WA aMadbramMyUy 
TUB a par be Taine wa TR Resa UMHKa C pOBaHHbIX UH He 110K pEITBIX 
JICHHH CKOJIb%KeHHA TO Hanis (°) BANpEB’ PRT BION 00 pagH08 On aa 
YHCTOTHI II pHMepHO COBIaa1oT) 
C yBemmuenHeM cCTeMeHH JIerH- 
popanua (H pocTOM ynpouHeHHA) a) nagaet. Mono cunHTAaTb, UTC 
apeKTHBHOe 3HayenHe L, xXapakTepw3yioniee CTeleHb HeOMHOPOHOCTH 
CIBHTOOOpa30BaHHA, HeMOCpeACTBeEHHO CBA3aHO C BeMYHHOIO d; Mper 
NoslOXKHM, KaK WM paHee, 4YTO WIA MOHOKpuCcTas0B uncToro WuHKa L jo- 
cTuraer jMamerpa o6pasia Lo; Torga, BBOAA JA OOO3HAaYeHHA OOpasIlOE 
YHCTOFO IMHKa WHAeKC WITpHX, 3aluuiemM saBucuMocTb L oT a B Buse L= 
= f (ao/ao’) Lo, mpuyem f(1)=1. Conoctapnaa Beipaxenunt K’ = _ [Go/Ly |? 
u K = (Go/f (ao/ao')Lo]?, uMeemM Aa BemuuHb! OespasMepHor (byHKuHH f Co- 
Tepxalllee JIMUIb 9KCIeCPHMeHTaJIbHbIe JanHble opeyesenue: f = (K'/K)? Lo /Lo. 
Suayenua f IpuBefeHbl B TaOn. 1; 3aBNcuMocTb f OT Q,/a) NepeqaeTca PyHK- 
une f ~(a,/a)')*?, BUpPOYeM, IPH CTOJIb OrpaHHYeHHOM uNCJIe MpHOJIMKeH- 
HO OIL€HCHHBIX 9KCICPHMCHTAJIbHbIX TOYeK Ha3BaHHYIO (POpMy 3aBHCHMOCTE 
H@JIb3A CUHTATb OKOHUATeCJIbHO YCTAaHOBJICHHO!. 

B cpBere M3JlOx%KeHHOrO OCcOObIw WHTepec TpescTaBJdeT aHaJIM3 JaHHbIX 
Hepyutrepa u [pnuuoy (puc. 3). Kpupaa 6 puc. 3 mpopefeHa Hamu, HCXOIsS 
H3 YCJIOBHA Pet, = K*, ipHuem B-KayecTBe K = 1041T/mM? p3ara cpequad BewH. 
yuna P.(sin® xy, Cos yx) Aid Bcex 25 sKCHepHMeHTaJIbHbDIxX ToueK. B reson 
9Ta KPHBad YOBJICTBOPHTeJIbHO Tlepesaer pacnomoxwKeHNe ZKCMePHMeHTAaJIbHbI 
TOUeK (JJIX CpaBHeHHA NpoBeseHa KpHBaw a, OTBeuaIOllad 3aKOHY SOoHK 
pc = const, T. e. P. =const/sin® y,, rae B KauecTBe const = 1351 /mm? Bante 
cpemHee H3 BCe€X 9KCICPHMeCHTAaJIbHbIX 3HaueHHH P. sin? y,); OfHaKO Ip] 
¥1 > 60° skcHepHMeHTaJIbHble TOUKN JIeKaT 3aMeTHO BbIe KDHBOH 6. Ob6n 
ACHCHHE STOMY OTKJIOHEHHIO MO?KHO HaliTH, MCXOAA U3 aHanH3a aHHbix (° 
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H IIpeMeIbHEIX CABHTOB :, IpeAWeCTBOBABLIMX pa3phiBy TeX xe 25 KpH- 
WIIOB (pwc. 4); gua 8 KpucTanmoB c OombUINMM y, TpezembHble cyABHrH 
Hp JaHHbIX YCJIOBHAX OTIbITOB BeCbMa MaJIbl — MeHbIIe BesIMUMHbI 0,05 — 
16 ~ @) ,— B 2TOM OONacTH 3HayeHHHt a, eCTeECTBeEHHO OUJaTb pocta K c 
PHbIMCHHEM Qc. 

| Kpupaa 6 puc. 3 nMpopeyeHa, Kak HM KpuBad 6, HCXOA U3 YCJIOBHA Ppete= 
IK”, HO B KayecTBe BemHuMHE! K B3ato K’=91 T/mm?, aBasatonmeecs 
\JHHM JIMWIb aa 17 NeBelx TOUeK pu yx, <60. 3 

(KOHELL, KPHBaA 2 IPH A. >aQ) coBMamaerT c fo) 8 
Meo 6 (T. e. K=K’), Torga Kak. mpu 
Ka, K=K’'/f'?, rye B KauecTBe f NO ana- 
fun c Ta6a. 1 npuuata dyHKuua f=(a,/ay’)'”; 
|YeHHA A, (y;) B3ATbI MO -ycpeHeHHOH KpHBOH, 


| 


pBeweHHOoK Ha puc. 4. Kpusas e puc. 3 xopouio I 
blajaeT C 9KCIepHMeHTasbHbIMH TOUKAaMH BO 

PM HCCJI@QOBaHHOM JMalla30He OPHeHTHpOBOK. 

|Mrax, pu paspbiBe MOHOKpHCTaJIJIOB WHHKa 

| TIMOCKOCTH CMaiHOcTH OUeHb OOUbUIaA pOuJb 2 
MHAWICKUT pesmecTByiomeh miacTHyeckon 
lbopMalluH, B XO€ KOTOPOH HeO,HOpOAHOCTH 
3HrooOpasoBaHHA HW CBASAHHbIe C HAMM KOHI[eCHT- 
[MH HallpsxKeHHH MOMTOTABMMBalOT 3apOblH 
3pylWlenud —MuKpoTpellHHbl. Ecru nmactuueckan 
popMallua He CJIHUIKOM Masia, TO cdopmupo- 
HUe HEOMHOPOMHOCTeH MOXKHO CUHTaTb B OCHOB- 
IM 3€KOHUCHHDIM,— TOra XOPOWO BbINOJHAeTCA 
JIOBHE Pete = const = K*®, mpuuem 3HayeHua K 0 
M BBIe, YEM MeHBIIe OOaCTH JOKasIM3allH 

X H€OJHOPOHOCTeH, T. e. YeM Oosee OAHOPOAHO 
urooOpa3sopanue (pu sJerupopanuu). Benmuuna Puc. 4. OxcnepumenTampubie 
Bo3pacTaeT TakxKe, eCJIN MpeswiecTByloume pas- Be ea 
By CABHTH O¥eHb MaJIbI (mpomecc popMupoBaHHA Seonuuio) opnenm peeaqtn™ 
AHOpOMHOCTeH He 3aKOHUeH); STO MOXKET UMCTb yoyoKpuctanioB WuHKa 10 
CTO Ip OOMbUIMX ¥,. qauupim (5);  ycpequentaa 
| Ycaopue pet. = K? ciipaBeJIMBo Kak JIA pas- KpuBad Mpopewena Hamu 
Ba HeaMaJIbraMMpOBaHHbIX MOHOKPHCTaJJIOB WMH- 

| pa3IMUHOM UMCTOTHI pH NOHMKeHHBIX TeMMepaTypax, Tak M AWA paspbiBa 
[abraMHpOBaHHbIX OOpasiloOB IIpH KOMHaTHOH TeMMepaType, B NOCJe,HeM 
lyuae 6larofapxA OObWIOMY TIOHW2KeHHIO o 3HaveHHA K magator BaBoe Hu 
CKOJIbKO OoOVJIbIe. 

| Asropp! rry6oKo upusHaTembup B. V1. JimxtTmMany 3a IeHHbIe COBeTHI H 
IM3MeHHBIM MHTepec K JaHHOH padore. 


Mucrutyt cdbu3snueckoH XuMHu Ilocrynus10 
Akanemuu Hayk CCCP 10 II 1959 
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Jlorsayn AKkafemuu Hayk C.EGP 
1959. Tom 126, Ne 6 


PUBHYECKAA_XUMH} 


T3A UFOAH-CHHb u 3. A. HOOA 


K BOMPOCY O BJIVAHHH AJICOPBHPOBAHHbIX AHHOHOB 
HA MEPEHAMPASKEHHE BOJOPOA 


(ITpedcmaeaeno axadenuxomZA. H.EPpymKunolm 20 II] 1959) 


7 


CormacHo Teopum 3aMeqyienHoro paspsfa (*) ypaBHeHHe Wa MepeHanlpArKiy 
HHS BbIAeICHHA BOLOpOa H3 KUCJIbIX PaCTBOPOB UMeeT BUT: 


t= BF ini 454 SF in [H0"] + —J* dao + const, 4 
re Yj)— cpewnee SHaveHue MOTeHUMaIa Ha pacCTOAHHM OAHOFO HOHHOTO pagan 
ca OT HOBEPXHOCTH SeKTPOLa (NOTEHUMA KBHELIHELO PeJIbMPOMbIEBCKOTO CHLOAYF 

B paGore (*) Opiia cqeaHa MOMbITKa CpaBHATb KPHBbIe MepeHalpsKeCHHA | 
9ICKTPOKAMMJIJIAPHbIMH KPHBbIMH B TeX we pacTBopax. BpWio HaHAeHO, 4TO} 
KaveCTBeHHOM cCorsjacuH] 
yKa3aHHbIM BBIIUe ypaBH 
HueM (1) rasionHble aHHy 
Hb Cl-, Br> u J7 momiq 
*KaloT MepeHalips2KeHy! 
Booposa Ha PTYTH B Ol) 
JIACTAX MAJIbIX NMOMAPH3i 
MH, H MpHMepHO B TO 
*Ke OOsacTH MOTeHWMaC 
OHM MOHWKaIoT NorpaHut 
Hoe HaTAKeHHe Ha Tpé 
Hue PpTYTb — pacTBOT 
Sa Saga Oyuako oTkKsoHeHHe C 
IIPAMOJIMHEHHOTO TeveHH 


Puc. 1. Kpupbie mepeHanps2keHua B pactBopax: J—1 N ; 4 
HCl -+ 2N KCl, 2—1 NHCl +2. KBr,3—1 NHCI+ 4, 1gi KpHBow u Hauyall 
ay sS) CHWKEHHA TepenanpaxKe 


HUA HadJioaiuch Mp 
3HAUHTeIbHO OovIee OTPHWATeJIbHbIX MOTeHWMalaxX, UYeM NOTeHIMabI Hava 
PaCXOMKJCHUA COOTBETCTBYIONIMX IJICKTPOKANWJWIAPHbIX KPHBbIX C SJIEKTP( 
KallWJJIAPHbIMH KPHBbIMH pacTBOpa, He COep*Kallero MOBepXHOCTHOAKTHI 
HbIX AHHOHOB. Bpwio cyelaHoO mpesnosomweHne, 4TO HeCOBMajeHHe More! 
{[HaJIOB MecopOWHH ZTHX AHMOHOB, ONpeeJIeHHLIX NO JBYM MeTOaM, OObH 
HAeTCH TEM, YTO Malad BeEIMIMHA aNCopOuHN, He OOHApy2KHBaeMaa Elle M0 DJIeK’ 
pOKaNWAPHbIM KPHBbIM, Y2K€ MOKET BbISbIBATb 3AMETHOE CHYKEHHE NepeH: 
IpsoKeHHA. 

B HacTosiee BPeMA, B Pe3yJIbTaTe YCOBEPIICHCTBOBaHHA TEXHUKM H3Mepi 
HUA, MbI pacoviaraeM Ooslee UyBCTBHTCJIbHbIM M€TOJOM H3YUeHHA CTPOeCHHA BO! 
HOrO CJIOA, A HMCHHO, MeETOJOM U38MepeHHA LudpepenwualbHou emKocrn. II 
STOMY HHTePeCHO OLIWIO YTOUHHTb Hall CBeeCHHA O BIIMAHHH acopOunHn aHvoHe 
Ha NepeHalipsxKeHHe BOAOPOa C NOMOLIbIO ITOTO MeTOsa. 

Ha puc. | npuBefzenbl KpHBbIe BOAOPOMHOTO NepeHanpAKeHHA B KUCABIX pa 
TBOpaX, coseprxKamux KCI, KBru KJ. Stn kpuBple 6p NOy4eHbI Ha Kanes 
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pM SJIeKTpose MpH 20° no MeTO_UKe, onucaHHOH B padore (3). Ha puc. 2 mpn- 
HeHbI KPHBbIe AuddpepenWuasbHOH EMKOCTH, MOJYUeHHbIe C TEM XKe PacTBOopa- 
4 Ha PTYTHOM Kalle@JIbHOM 3JIeKTpOe M0 
sTonuKe (*). Tak kak B KHCJIBIX pac- 
sopaX MpH ocTaTOuHO OTPHUWaTeJbHbIX 
pTeHIMallaX HaUHHaeTCA BbIJeeHHe BO- 


OCTb B IIEPCEMEHHOM TOKe, TO B 3TOH OOJIac- 
li MOTEHIHaJIOB HCTHHHOe 3HAYeEHHE eMKO- 
rH BOHHOTO CJIOA BbIUHCJIANOCb 0 dop- 
me 
E - 


M 


1+ 4n?f2C? (Ry ae R,)? ? 


Ror = 


ine Cy HW Ry— 3HaYeHHA EMKOCTH H Ccompo- 
; BJICHHA, MOJIYYCHHBIE HeMOCpeJCTBeEHHO 
PH MOMOWM MocTa, B KOTOPOM CTaHjJlapT- 
ible Mara3HHbl CMKOCTH HU COMPOTHBJICEHHA 
NOC TMUHEHbI MOCJICTOBATeCJIbHO, i == 1 (3(Cinonrel 
| PHMeHsAeMoro NepeMeHHOro TOKa HX Ry— 
\yMMapHoe COMpOTHBJeHHe KallMJIaApa u 
-aCTBOpa. 

| CpaBHeHve KPUBbIX TepeHallpAxKeHHs Puc. 2. Kpuspie quddepexunambHoli em- 
( EMKOCTH [OKa3bIBaeT, 4TO Muddepen-  xocru p rex xe pactBopax (cM. puc. 1), 
WaJibHaA EMKOCTb Oovlee UYBCTBHTeJIbHa K yactota 5000 ru 


WICOpOUWMH aHHOHOB, YeM NorpaHHyHoe 

aTaKeHHe H veM BeJIMYMHA TepeHalipaAxKeHua. Pacxommenve KPWBbIX JuCp- 
@PeHIMaJIbHOH EMKOCTH J[elaeTCA 3AMCTHBIM TIpH Ooslee OTPHIMaTeJIbHbIX MOTEH- 
WMaJlax ,YeM pacxoxKeHHe KPUBbIX MepeHanpsxKenHua. Kak OyyeT NOKa3aHoO HMXKe, 
JIA BEIACHCHHA BJIMAHHA CTPYKTYPbl 
JBOMHOTO CNOA Ha KMHeTHKY 3JIeK- 
TPOXHMHYeCKHX TpOleccoB WeJleco- 
oO6pa3HO HCHOIb30BaTb He BeJIH- 
WHHY MNOrpaHwuHoro HaTseKeHUA 
WIM jMdPpepeHuvaJIbHOH eMKOCTH, 
a  BeJIMYHHY IIJIOTHOCTH = 3a- 
pada s. 

J\a1a BbIUHCJICHHA © MbI M10JIb30Ba- 
JIMCb CHavayia 3HAYCHHAMH Qe, 
HaWJCHHbIMH U3 3JeKTPOKalHJWIAp- 
HbIX KPHBbIX 9THX 2Ke PaCTBOPOB. 
Ho mowyueHHble TaKMM IlyTeM Be- 
JIMUMHbI & JIA TpeX paCTBOPOB OT- 
JMyasuch Apyr OT [pyra npAmMepHo 
Ha 1—2% npu y7=1,2B,rgqe kpuBble 
eMKOCTH cxOysatca. Takoe pacxox- 
JI@HHe BbI3BaHO HETOUHOCTHIO OMpe- 
JICJICHHA Pep METOJOM 9JIEKTPOKa- 
TIMJWIAPHbIX KPHBbIX, IOSTOMY MBI 
B3AJIH CpeqHee 3HayeHHe € IIpPH 
Me, 3. 3aBHCHMOCTb MJIOTHOCTH 3apaiga € OT MO- ¥ = 1,2 B B KayecTBe NOCTOAHHOH 

RCH MaviaB HOR ACs PacrBop ax WMHTCrPpHpOBaHHA VIA BCeX Tpex 

pacTBOpOB H IIpOH3BeJIM MHTerpH- 

OBaHHe B OOpaTHOM MOpsA{Kke, HayHHaA C 7=1,2 B. SaBucuMocTb & OT NOTeH- 
[Hala TipuBeyeHa Ha puc. 3. 

Mexyy xoJOM KpuBbIx ©, 4 H 4, Igi uMeeTCA YMOBJIeETBOPUTebHOe COra- 
ue. B Tex oOmacTAX MOTeHILMaIOB, B KOTOPbIX KPUBbIe &, 7 IpaKTHYeCKH 
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4 
} 


a 


IpaMouMHeHHbI, KPHBbIe y, Ig i Tome UpaAMOsMHelinbEI. B pacrBope KCI np) 
MOJMHeHHbI XO COXpaHaeTcA B UCCJIeAOBaHHOM HMHTepBadie TMOTeHI{MaJO} 
Tlorenunasbl, Mp KOTOpbIX HauMHaeTCA OTKJIOHEHMe OT MpAMOMMHEHHOTO Xj) 
qa B pacrsopax KBr u KJ, 8 o60ux cayyanx ofuHaKoBnl (—0,95B aaa Kl 
wu —1,05B gana KJ). 

B o6macTH MOTeHMaJIOB, B KOTOpOH afcopOUMA AHHOHOB elle He OU¥el) 
BeJIMKa, ObWIO HalieHO SMIMMpHyeCKoOe OTHOILUeHHe: 


rye Algi un Ae—orksoneHuve Igi M © OT COOTBETCTBYIOULMX BeJIMYHH, OLp i 
eJIeHHBIX B pacrBope KCl mpu Tom xe NOTeHIMasle, € BbIPaKeHO B PKYJI/Ch 
(cm. puc. | u 3). Ha puc. 1 psagom c OnbITHBIMH KPHBbIMH (CT IOWIHB| 
KDMBbIe) IpMBefeHbl sHaveHuA Ig’, BbIYHCMeHHbIe M3 CooTHOWeHHA A Igi = 
= 0,5 Ae (lyHkTupHble KpuBple). Kak BHJHO, BbIUHCCHHbIe KPHBbIe yOlll 
JIETBOPHTeJIbHO COBMaaloT C ONBITHBIMH, NOKa 7<0,70B B cuyyae KBr ¥ 
4<0,85B B cayuae KJ. ; | 
CootHomenue (2) HeTpyHO BbIBeECTH M3 ypaBHeHHa (1) H 9eMeHTApHBl 
UpeCTaBJIeHHH O CTpOeHHH ABOHHOrO CVJIOA. 
M3 ypaBuenusa (1) Mb nowtydaem: 


Ovi0 /n 2,3: E a 


(isi) (1—a) F ( 


Iloka ajcop6uua aHHOHOB Maula, Mbl MO?KeM 6e3 CepbesHOH OIMOKH CUM 
TaTb, YTO 9N€KTPHYECKOE NOwe B MOTHOM YaCTH YBOMHOFO COA ONpepesHeTe} 
TOJIbKO BeJIMYHHOH & Ha MOBEPXHOCTH IIeKTpOma, H TMosyyaem: 


© = Cr (~— Vo), (4) 


rye Cy—e€MKOCTb BHEIMHEFO Te/IbMPOJbIeBCKOTO CuIOA B OTCYTCTBHE acop6 
WMH aHnouos. M3 (4) caenyer: . 


(S2) = = 6) 


Tak Kak €MKOCTb IIpH OTCYTCTBHH acopOlMH aHHOHOB B paccMaTpuBae- 
MOM HHTepBaJie NOTeHUMasIOB MajlO W3MeHAeTCA C NOTeHIMasIOM, TO BeJHUMH) 
Cy MO%KHO OTOXAMECTBATh C AudPepeHuMaMbHOM eMKOCTHIO BHEIUHeErO TesbM: 
roviblleBckoro cyiod. IlocieqHaA B pacTBOpaxX yKa3aHHOH KOHIeHTpaluM ToUTH 
HE OTJIMYaeTCA OT EMKOCTH ABOHHOrO cyIOA, B WesoM. M3 (3) u (5) cmemyer: 


fOlgi\ _ /dlgi\ (dy _ t—a)F 
(sae ay ice Cate ZBRTC, fe 


Tloncrapaaa B (5) C; = 18 wh/em? uw a = 0,5, mlovlygaeM: 


(G8) 0,5. \ ie 


Koryja ajcop6uva aHvoHoB cTaHoBUTca Gosee CHJIbHOH, Yi9 ONpemessnercs 
He TOJbKO BeJIMUMHOM & Ha MOBEPXHOCTH 9/eKTpofa, HO Hu 3apayloM al.copOu- 
POBaHHbIX aHHOHOB, ypaBHeHHe (3) CTaHOBUTCA NOSTOMY HelpaBHJIbHBIM. O7- 
Wako, NO NOcweMHHM MaHubiM I’poma (°), B cayyae KJ, xorga |e] > 10 UK yJI/CM 
(7 > 0,858), aycop6upopaHHbie aHMOHbI mexaT elle W\asIleKO OT MOBEPXHOCTH 
IEKTPONa, WH Halle MONyuleHHe, T10-BHMMOMy, elle clipaBeWIMBO B KayecTBE 
MepBoro IipH6sMKeHUA. | 

M3 ckasaHHoro BBILe BUHO, UTO BuIMAHHeE aMcOpOWHH YTaJIOMHbIX aHHo- 
HOB Ha lepeHalpaAKeHHe BOMOPOa MOXKHO KOJIMYECTBEHHO CBA3aTb C H3MeHe 
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\MeM 3apaja nNoBepxHoctu ¢. Llostomy “pe3ybTaTHI H3MepeHuM NMepeHaripsxKe- 
\MA CJIeyeT COMOCTABATh CO 3HAYCHHAMM €, a He C MOrpaHWUHbIM HaTsKe- 
jueM “IM AupdepenituvanbHok emKocTbio. IlorpanuyHoe HaTaxKeHve — pe3yuIb- 


aT HHTeCrpHpOBaHHA NJIOTHOCTH 3apaya (c = \ dg), HeEJOCTaTOUHO UYBCTBH- 


@JIbHO K MaJIOMy H3MeHEHHIO CTpykKTypbI ABoHHOrO cyiod. LuddepenunambHaa 
<€ €MKOCTb, IipeACTaBAoulad CcoOoH MponsBoHyIO BeJIMUMHbI &, CJIMLKOM 
YBCTBHTeJIbHa K HeOOJIbIIWM H3MCHEHHAM CTPyKTYPbI, KOTOPoe ele He Cka- 
BIBACTCA Ha IlOJIAPH3SalMOHHOH KPHBOH. 

| B orax Ke pacTBopax ObIIM CHATHI KpHBbIe y, Igi Ha OOMbUIOM cTalHo- 
[apHOM PTYTHOM KaTOfle. OTcyTcTBve Tetum rucTepesvca Ha KpHBbIX UpH 
PpxHMoM VM OOpaTHOM xOfe TlOJIApHsayHH B OGJACTH MaJIbIX NOJIAPW3alMi CBH- 
eTeJIbCTBYeT O TOM, UTO_afcopOuva woHOB J mpoTekaeT Opictpo. Tucrepe- 
MCHad TeTJIax, OOHapyxkeHHad B paOoTe (*), OblJIa, BOSMOXKHO, BbISBaHa TIpH- 
WeCbto Hola UM MOHOB pTyTH B pacTBope. 

| Bpipaxkaem OularofapHocTb akay. A. H. @pymkuny 3a BHHMaHWe UM COBe- 
Tbl, OKa3aHHble Np MpoBekeHuu UH COcyKMeHHM MaHHOM paOorTHl. 


Mockopckuit rocyapCTBeHHbIHM YyHHBepcHTer Iloctynust0 
um. M. B. Jlomonocosa 12 III 1959 
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[EOJIOTH\ 


WM. H. KPbIJIOB 


O CTPOMATOJINTAX YPAJIBCKOLO PH®EXA 


(ITpedcmaeaeno axademuxom H. C. Iamckum 16 I 1959) 


B mocaequne roel MOABMsICA psa, paOoT COBETCKHX HM MHOCTPaHHIX reoJloroy 
© cTpaTurpadwueckoM 3HaveHHK cTpoMaTouuTos. B cepun Bent (CIA) no xz 
pakTepy CTPpoMaTOJIHTOB Bplernetca 8 30H (**), B KoHro crpoMaTOJMTEI HCTOUIE| 
B3YIOTCA JWI BbIJeCICHHA MaPKHPyIOUMX TOPH3OHTOB B OKCMOPHMCKUX OTJIOXKEl} 
HHAX (9), HMeIOTCH PaOOTbI O PacMpocTpaHeHHH CTpOMaTOJIHTOB B OoKeMOpHy 
MW HWKHeEM Masleo30e CuOupu Cc y¥eTOM HOBCHLIMX CTpaTHrpapMyeckHX JaHHbLf 
(,4,°,8). U3 anamu3a 9THX paOoT MOXKHO CeaTb BbIBOA, YTO CTPOMATOJIMTH 
MOFYT ObITb C yCMeXOM HCHO/Ib3OBaHbI Kak PyKOBOAALIMe POPMbI 10 KpaliHelt Mep 
Ip PperHoHaJIbHBIX CTpaTurpaduyeckux paOorax. Kpome Toro, CXoACTBO MHOTH# 
(bopM W3 OMHOBO3PaCTHBIX OTJIOXKeHHH MOSBOMAeT HaWeATLCA, YTO TMocwe Nadie 
HeliWIero H3YYeHHA CTPOMATOJHTHI MOKHO OyAeT UCNOMb3SOBAaTb U AIA Oosee WH] 
poOKHX COMOcTaBJIeHHH. | 

YpaspcKue CTpoMaTOMTH! Obi onucaHb B 1939 r. B. Il. Macaoppim, Kod 
TOPbI CleaJl MOMbITKy OMpeseMHTb C HX MOMOMU[bIO BOSPacT APeBHHX HeMBIN 
cput IOxHoro Ypana. Hecmorps Ha TO, 4TO B ero pyKaX ObWIM JMU pasposy 
HCHHbI€ OOPaslinl, COOPpaHHble B pasHoe BPeMA PasJIMYHBIMH reooramH, B. Tl. Macy 
JOBY YAalocb yOCAMTeIbHO MOKasaTb, YTO KOMMJICKCbI CTPOMATOJHTOB 43 pas 
HbIX TOPH3OHTOB OTJIMUAaIOTCH OMMH OT Apyroro Hu TO ypasIbCKHe CTPOMATOJIMTHY 
OUCHb MOXOXKM Ha CTPOMATOJUTH! WOKeEMOpHA H KeMOpHA CuOupu u Kutan. 4 

B 1956—1957 rr. HaMu ObIIM COOpaHbI CTPOMATOJINTbI M3 OCHOBHBIX pa3spe 
30B ypaubceKoro pudea. HwxKuaa, Oyp3AHcKad, CepHaA Oplla MpocMoTpeHa M¢\ 
pp. Ali u Carka u B Bakasle; cpequas, 1opMaTHHcKas, cepua — no p. M. Mnsep) 
wv y moc. AB3HH,H BepXHAA, KapaTaBcKas, cepua —y noc. Kara, Tupaan u Un 
3ep. Oco6oce BHHMaHHe yeuIAsIOCb MpoBepKe CTpaTHrpaduyeckoro MoMOKeHUusA 
TOPH3O0HTOB, COepxallHX CTPOMaTOJIHTbl, TaK YTO MpaBHJIbHOCTbh MPHBASKE 
coOpaHHbIX OOpa3sloB K TOH HJIM HHOM CBHTe COMHEHHH HE BbI3bIBaeT. 

K coxkaJieHHI0, H3BeECTHAKH H JOJIOMUTHI, CJlaraloulve CTPOMATOJIUTHI, CHJIbHC 
epeKPHCTaMIM30BaHbl, MH KJICTOUHbIX MHKPOCTpyKTyp OOHapyxKuTb He ya’ 
jiocb. Ilostomy u3y4aJlacb TOJIbKO (OPMa CTPOMATOJIMTOBbIX OOpa3s0BaHHi. | 

Crpaturpadua pudetickux oTsoxweHH oOulen3BectHa (?,°,°). Buienstorcs 
yeTBIPe CepHuH — Oyp3xHHCKad, ]OPMATHHCKaA, KapaTaBCKasd H alllMHCKas, mpel- 
CTaBJIAIOUINe COOOM OTJOXKeCHHA KPYMHbIX CEAMMCHTALMOHHBIX WHMKJIOB. CTpoMa: 
TOJHTbI MpHypOueHbl Kk KapOOHaTHbIM TOPH3OHTaM B BePXHeH 4acTH TepBbIX 
Tpex cepHi. | 

Byp3aHCKaaxA cepuHa. B caTKHHcKOH CBUT€ CTPOMATOJHTHI ObiWIh 
BCTpeuyeHbI B patone moc. Kypammu u y r. Kyca. Canon, caaratouime crpomaro- 
JIMT, KYNOJIOBMAHO H3rHOancb, OOpasyloT HeYeTKUE CTOJIOUKH TOMMMHOH BD — 
6cm x BbicoToH 30—50 cm. Kaxkypit coli, moKpprBaronmit crom6uK, omycKaeTeca 
B M@XKCTOJIONKOBY10 JIOMKOWHKY H, HE MpepbIBaACbh, MOJHUMaeTCA BBEPX, NOKPBI- 
Bad CJEMLYIONLMH CTOJOUK. BOKoBbIe CTEHKH CTOMOUKOB OTCyTcTByIOT. B nomepeu: 
HOM CeYeCHHH CTOJIOHKH UMeIOT OBaIbHYWO (opmy (cM. puc. | a). 

B OakasIbcKOH CBHTe, B Mpeseax mloulaqu BakaslbCKUX pyHHKOB, UMeIoTCs 
TPH TOPH30HTa, OXaPpaKTePH3OBaHHbIe CTpOMaToMUTaMH. B HuKHeOaKasIbCKON 
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MD 
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usoute (r. MpxycKan) B MIMHMCTbIX ClaHWaX 3aKJNOUCHbI KpyMHble Kapa- 
MOROOubIe Tela — OvorepMpI AMaMeTpoM oT 1—2 yo 5—7™M Uu BHICOTOH ZO 


M. OHH CJO2%KeHbI TECHO IPHeralouluMu OM K ApyroMy CTpoMaTOJMTOBLIMU 


nOukaMu ToMMHOH or 5—7 jo 20—25 cm u BEcorol or 10—15 cu Jo 
1,2 M. Crom6uku cu10xKeHbI HavleraiouluMu Apyl Ha ApyroM KynoJoOBuyHO 


Pry TbIMH CJIOAMH-MJIACTHHAaMU C COOTHOMICHHEM BBICOTbI KYNOJIa K ero \Ma- 


NS 


2 —=— 
A=ZES 


Aw\\) Dine 
my) 


1)))))) 
Dy 
ma 


DD) 


Ba 


Q 


WZ 
my 
A) 

‘) 


uc. 1. OcHoBHble THEI CTpoMaTomHTOB IOx Horo Ypasa. a — COMCThIe CTPOMATOJINTHI CaTKHH- 

KOH CBHTbI, O — KpylHble cTomOuaTble (OPpMbl H3 HH2KHHX TOPH3OHTOB OaKaJIbCKOM CBHTHI, 
— mocKkve 06pa30BaHHA H3 OCHOBAHHA KOHOMUTOHOBHIX OHOrepMoB, OakasIbCKad CBUTa, 2 — 
CHOBAHHE KOHOHTOHOBbIX CTOMOUAaTEIX (bopM (GakaIbCKasd CBHTa), O — CTPOMATOJMTHI BepXx- 
HX TOPH30HTOB OakaJIbCKOM CBHTHI, e, 2, 3 — CTPOMATOJIMTbI aBSAHCKOH CBUTHI, u, wu’, u”— 
BeTBAUHeECH KOJIJICHHH MMHbAPCKOM CBHTbI 


leTpy (cTeneHb BbIMyKJIOcTH cuIoeB) oT 1:3 fo 1:2. BoKosnie creHKu cabo 
bIPAXKeHbl HIM OTCYTCTBYIOT, NoMepeuHoe ceyenHe oKpyrvioe. Ilo BHemIHeMy O6- 
WKY 3TH CTpoMaToMTE OM3KU K dopMam Collenia undosa Walc., Collenia 
ymmetrica Walc. (puc. | 6). 

B cpequeGakasibcKom ropusonte (r. Mpkyckan, r. bepesopan, MecropoxJe- 
ve um. OTTIY) serpeuarorca cuIOKHO NOCTPOCHHbIC CTPOMATOMHTOBbIe OHO- 
epMbI Wuamerpom or !0—15 yo .100—120 mM uw Bpicorow or I|—2 Jo 20— 
> M. OHH MMeIOT B IWIaHe OBaJIbHYy1I0 (POPMY, a B BEPTHKAJIbHOM CeYeHHM Halo- 
WHalOT TOPHSOHTAJIbHO Jie*Kalllyio, ClerKa CMJIOWeHHY!O Kalo. OcnoBpanue 
AKOrO OHOFepMa CJIOXKEHO MIOCKHMH, HANOMMHAIOUIMMH JIeNeWIKH, CTPOMaTOJH- 
OBLIMH OOPa3s0BaHHAMH, HaCJIOCHHbIMH OAHO Hal Apyrum. J\nuHa ux AocTuraer 
—1,5 mM, tommuna 10—15 cm (puc. | @). Ha Hux Hapacrator cromOuaTpie 
[POMATOJIMTEI, CJlararolllwe OCHOBHYIO YacTb OMorepMa. B HwxKHel YaCTH CTOI- 
UKM MMeIoT TOMMMHY oT 5 — 6 Jo 10 — 12 cM uM CuIO*KeHbI BbIMYKMbIMH MW1a- 
THHAMU-CJIOAMH, IpWueM CTeNeHb BbINYKJIOCTH HeNPepbIBHO YBeJIMYHBaeTCA 
BepX 10 cTrouOuKy. Ha spicore of 25 70 50 cM Hay OCHOBaHHeM CTO/IONKa KyIIO- 
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JIOBHLHO H3OPHYTHIC I1laCTHHbI CMeHAIOTCA KOHHYCCKUMH. OCTPHA KOHYCOB BCEl}j 
HalpaBJeHbl BBepX. YBeMHUMBAeTCA MH TOJIMHHA CTOJOMKOB — Jo 30—35 |) 
TlonepeyHoe ceyenne Kpyrsioe HIM OBabHOe. CTONOMKH OTeAIOTCA OAHH } 
Ipyroro rIMHUMCTHIMM MmpuMasKaMu. BpicoTa cTOJIOMKOB KOvIeOJIeETCA OT 1] 
qo 7—8 M. Ouu TecHO MpHxKaTbI OAM K APyroMy HW B OOHaKeHHAX NOXOKU i 
yacTokoub (puc. | 2). B camo BepxHeH 4wacTH OHOrepMOB CTeMeHb BBIIY KJ10¢ 
CJIO€B CHOBa YMCHbIUaeTCH, KOHHYECKH H30FHYTbIC MIaCTHHb! CMCHAIOTCA KY} 
JIOBHAHbIMH, HW Kap crowO“K OKAHYMBaeTCA MIOCKOM WIM Ca60 BINyKd 
«KPbILUKOM». | 

OTH CTPOMATOJIMTHI B HWKHEM YaCTH MOryT ObiTb oMmpeyedeHb! Kak Collet!) 
frequens Walc., B BepxHelt — Conophyton cylindricus Masl., Ho mepexoy 9T)) 
(PopM Ofna B Apyryto COBepMIeHHO MOCTeneHHbI H MOXKET ObITh MpocwexKeH B Ij} 
jeax Kak oro crou6uKa. M naockue CTpOMaTOJIHTOBbIe O6pas0BaHHA, HU CTOJ| 
YaTble (POPMbI ABJIAIOTCA CTALMAMM Pa3BHTHA eCAHHOFO CTPOMaTOMMTOBOFO OF 
repMa. Culelyer OTMETUTb CXOJCTBO B CTPOCHHM STHX ONOTePMOB H CTPOMaToOst 
TOBLIX OuorepMos us cepun Benpr CIA (2°). s 

B culaHiax BepXHeOakaJIbcKoro HM OyaHIMXHHCKOFO FOPH3O0HTOB BCTpeya ‘| 
CA JIMH3bI HW HEBbIAePXKAHHbIC MPOCMOM CTPOMATOJIMTOBLIX H3BECTHAKOB JVJIMH | 
yo 10—15 M wu Tommunokh 3—4 M. Onm cuIO%KeHbI TeCHO MPwKAaTHIMH Oi} 
K ApyroMy cTojOuKaMH, MMeIOWMMM BH MSOrHyTbIX, PaCIWHPAIOWMXCA KBep:) 
POXKOB TOMHHOK or 1— 2 cM B OcHOBaHHH YO 10—12 cM B BepxHel uacTh 
CrouJlOUKH CJIOXKEHbI KYNOJOBHAHO H30rHYTbIMH TJIaCTHHaMH CO CTeMeHbIO B) 


Bad CTeHKa HeveTKad. Yroul Hak/IOHAa CTOMOMKA K MOBEPXHOCTH IJlacTa y OcHI 
BaHusa papeH 30—40°, B BepxHeH 4actH 75—80°. Oru crpomaTomUTHI 61M3H 
K (bopmaM Collenia columnaris Fenton a. Fenton us cepuu Benabpr Amepnyt 
(puc. | 0). 

JOpMaTHHCKasxA cepua. B HwKHUX TOpH30HTAaX aB3AHCKOHM CBHTI 
(p. M. Musep) serpeyatorca cTpomMaToOJMTEI CO cTouOuKaMH TommMHOH 15-1 
20 cM MH BHICOTOH No 2—3 M. OHH COXKeHBI ACHMMETPHYHO KYMOJIOBHIHO U3) 
THYTbIMH MJlaCTHHaMH CO CTeNMeHbIO BHIMyKOCTH oT 1: 2 yo 1:3. Tlonepeun| 
ceueHe OBabHOe, CTONOMKM OTAe/IAIOTCA OAMH OT Apyroro riMHUCTEIMM Mp)| 
Ma3KaMH. YroJI HakJIOHa CTOJOMKOB K OCHOBaHMIO IWiacTa paBeH 75—80) 
OTH CTPOMATOJIMTHI HECKOJIbKO Hanomunaior Collenia frequens Walc. (puc. | e| 
TyT xe BCTPeyeHbI CTPOMATOVIHTEI C TOMMMMHO CromOuKOB 10—15 cM un BpIcoTc! 
ot 30—50 cm fo | M. On caOxKeHbI HEPOBHBIMH Y3OBaTHIMH mlaCcTHHaMI| 
CJIOAMH C P€3KO MEHSIOMLeHCA B Ipefeax Kark Moro CTONOUKA CTeNeHbIO BBINYI) 
JocTH coeB — oT 1: 201: 1 nu Gonee, Monepeunoe ceuenne cros6uKOB OBadl| 
Hoe, OOKOBaA CTeHKa HeYeTKad. OTH OOpas0BaHuaA HanoMMHaIOT KOHO(HTOHB| 
HO HMeIOT HECKOJIbKO CBOeOOPasHbI, OTIIMUHbIi OT OakaJIbCKUX (OpM OGM 
(puc. | ac), q 

KpoMe HHX, B aBsAHCKOl cBuTe (p. M. Unsep, noc. Assan) BCTPCYeHbI CTPC 
MaTOJMTbI CO CTOMOMKAMM TONMIMHOK oT 5—6 no 20 cm u BpICOTOL no 50 en 
OHM CJIOX%KeHbI KYNOJOBHAHO USOPHYTEIMH CJIOAMU CO CTeMeHbIO BBIITYKJIOCTH ©! 
1: 2 (B y3Kux crom6ukax) Jo | : 4 (B mmpoKux cTol6uKax). Tlomepeunoe ceue 
HHe CTOOMKOB Kpyrvioe, 6oKOBaA cTeHKa oTUeTIMBaA. CTONOUKU pa3yleuatoTe 
MpOMexKyTKaMH B 1—2 cM, BBINOJIHEHHBIMM HeCNONCTOH BMeLLaioUleli MOpoyoy 
CroIO“KM HaKJIOHeHEI K MOBepXHOCTH mlacTa no yrsom or 30 yo 70—80 
(puc. | 3). 

Kapatapekasx cepus. Munpsapcxas cputa (noc. Mxu3ep, Kara 
THpJaH) Coqep2kUT CTPOMATOJIMTEI CO CTOMOMKAaMM TOMO 5—6 cM u BBICO 
ToH oT 20—30 no 50—60 cm, cnoxKeHHEIMU KYNOJIOBHAHO H30PHYTHIMH CJIOAMI 
Co cTeneHbIO BbilyKwlocTH 1 : 2— 1:3. Xapaxrepupm IIpH3HaKOM STHX CTPO 
MaTOJHTOB ABIACTCH UX BETBIICHHe: CTONOHK yBeMUMBaeTCA MO TONUWMHE 1 
PasfesAeTCA Ha MBA CAMOCTOATENbHBIX CTOMOUKa. Buienstorca ype pasHOBHy 
HOCTH STUX CTPOMATOAHTOB. Tlepspie (MH3ep, Kara) umeror cron6uku c OKPYTJIbn 
Ce4CHHEM H TOHKOH, HE OYCHb Pe3KOJBbIPaKeHHOM OOKOBOL CTeHKOM; CTOMOUK! 
PastessIOTCA MPOMe€KyTKaMH, IWMpHHOK 1—2 cM, BEIMOJIHeHHBIMM HeCTONCTO! 
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pOonaTHOH Nopogok (puc. | wu). CromOuKu crpomaToMTOB BTOpOH pasHOBMA- 

TH (THpJI4H) MMeIOT MHOFOrpaHHoe, OOBIMHO MATHYFO/IbHOe MOMepeuHoe ceye- 
€ H OTYETIMBO BbIPAKEHHYIO OOKOBYIO CTEHKY; OHH PasyeveHH! MpOMexKyTKaMK 
pHHOoH Yo 3—5 CM, BbINOJHeHHbIMH HeCIOHCTOH Kap6oHaTHOH mopooli 
ac. 1 u). OTH CTPOMATOJHTbI MOXKHO ONpesemuTb Kak Collenia buriatica Masl. 
HM O4e€Hb MOXOXKU Ha Gymnosolen ramsayi Gteim. c n.-o. KaHuy, Ho oTmH- 
NOTCH 3HAYMTEIbHO OOJIbIIHMH pasMepaMu. 

TakuM oOpasom, Karka 43 Tpex cepuli ypaibcKoro pudex xapaktepusyer- 
CBOMM OMpeeJIeHHbIM KOMMIJIEKCOM CTpoMaTouIMTOB. Jia Oyp3AHCKOH cepun 
PaKTePHbI KPyIHbIe€ IPHMHTHBHBIe KOJJIEHHH CO CTOJIOHKAMH, JIMICHHBIMH 60- 
|BLIX CTEHOK, H KOHOMHTOHI THNa Conophyton cylindricus Masl. B ropmaran- 
M CepHH HapsAyy co cBoeoOpa3sHbIMH (POPMaMH KOHO(UTOHOB NOABJIAIOTCA KOJI- 
HHH CO CTOJOMKAaMH, AOCTATOUHO YETKO OTJEAIOULHMHCA OT BMeLLaroulei m0- 
Wei. Kapatapckad Cepia XapakTepH3yeTCA BeTBALLMMHCA CTOMOUAaTHIMU CTPO- 
‘TOJIMTAaMH, 

_Tloyo6Hoe pacnpeyesienne CTpoMaTOJIHTOB NO paspe3y pudelickux oTMOMeHUL 
MeuaeTCA MB Apyrux pervonax. KonocpuToup MpoKo pacnpocrpaHeHbl B HWXK- 
‘X TOPH30HTaX MO3qHero NoKeMOpusa BCuOupy (*), Kutae (4), Adpuxe (32, 35). 
ee sink TOPH30HTAaX PHPeMCKUX OTIOKEHHH OTMeyaeTCA Pa3BUTHE BETBALLUX- 
-KOJIJICHHH C YeTKO OGOCOGJICHHBIMM CTOJIOHKAaMH, ONMCHIBACMbIX Pa3JIHYHbIMH 
‘ropamu Kak Collenia buriatica Masl. (7,8), Gymnosolen (7°), Collenia chihsien- 
: Kao (4). Vmeroummeca y Hac oOpa3iibl CTpOMaTOJIHTOB c THMaHa (cOopst 

E. Paaden) u c Kuapauna (cOopp b. M. Keanepa) 43 BepXHHX FOpH30HTOB 
KeMOPuA TpescTaBseHbl (OpMaMH C YeTKO OOOCOOJICHHbIMM CTEHKAaMH CTOOH- 
\ M MOFyT COMOCTaBJIATbCH CO CTPOMATOJIHTaMH KapaTaBCKOM cepHu Ypasa. 

Bce cKa3aHHoe MO3BOJIAeT CeaTb BbIBOL, YTO CTPOMATOJIMTbI HMEIOT CTPaTH- 
‘adbvueckoe 3Havenne Ain pudelicKHX OTOXKEHHM BOCTOYHOH HM CeBePHOH OKPavH 
sexo TWaTOpMbl U 3aCsyXKUBAaIOT CaMOrO TIWAaTeJIbHOrO UM AeTabHOTO H3y- 
‘HUA. 


TeomornueckHH MHCTHTYT Tloctynuie 
Axkagemun Hayk CCCP 10 I 1959 


WUTMPOBAHHAS JIUTEPATYPA 


/ 1A.T. Bonorguun, Tp. Mexgzysegomcts. cop. no paspa6. yHuull. crpaTurp. cxem 
uOupu, Way. AH CCCP, 1958. * B. HW. paryuos, Tam xe. 3 VY. K. Kopo- 
kK, Tam xe. * K. B. Pag yruu, Tam xe. > M. WU. Tapaunbs, O sospacte u yc- 
BUX OOpas0BaHUA peBHUX CBHT BamayHoro cksiona IO. Ypasa, M.—JI., 1946. ® O. TI. To- 
MuuHoBpa, 9. A. PanvKosa, Tp. Banly, 9, 1940. 7B. M. Keaanep, Tp. 
hon. unct. AH CCCP, 109, 1952. °® B. I]. Macaos, IIpo6sembl maneonTonoruu, 5, 
1399 98 TL. Cahen, Bull. Géol. Soc. Belg., 55, Ne 6 (1946), 78°C. L. Fenton, 
| A. Fenton, Bull. Géol. Soc. Am., 44, Ne 6 (1933). my Cc. S. Kao, Bull. Géol. 
tc. China, 13, Ne 2 (1934). ¥N. Menchikoff, Bull. Géol. Soc. France, 16, Ne 5 
46). 8 E. Polinard, Bull, Géol. Soc. Belg., 71, Ne 5—7 (1948). “R. Rezak, 
bol. surv. prof. paper, Ne 294-D (1957). * Steinmann, Bull. Géogr. Soc. Finn. (1911). 
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Jloxaayn AKayeMun HaykK CCGP lous ae | 
1959. Tom 126, Ne 6 4 


| 


y B. Tr. JIYTLL 


CTPATHPPA®HSA WH TEKTOHHKA IO)KHOHM YACTH 
AHABAPCKOrO MACCHBA 


(ITpedcmaeaeno axademuxom A. JI. Antuunoim 9 IT 1959) 


B craTbe H3sl0x%KeHbI pe3yIbTaTbl ABYXTOAMUHbIX UCCeAOBaHHA aBTopa 3 
COCTABJICHHIO TeosOrMyecKoro paspesa (Cc [eTaIbHOCTbIO, OTBEYAIOULeH MacuiT} 
6y 1 : 100000) uepes AnaGapcknii Maccns*. ITlomyyennpie B pesysbTaTe ep) 
CCUCHHA pe3yJbTaTbI CYWECTBEHHO JONOIHAIOT HMeBLIMeCa paHbue (*) mpe) 
(CTaBJICHHA O M€PBUYHOM COcTaBe MOpod MaccHBa HM erO TeEKTOHHKe. 

Visyyapuiulica MaccuB lpeyctaBiser coOoH apxXeHCKHH CympakpycTaJIbHE} 
‘KOMIVICKC, MpeTepMeBINHH CHJIbHeMIIMH PperHOHaJIbHbIM MeTaMOpH3M UH YJIbTP! 
metamoptbusM. Ilpeo6mayatoujat Macca ero nopoy MMeeT XapakTepHBle epi 
MaparHeHCOBbIX KOMIMJICKCOB, O UCM FOBOPHT XOPOMO BbIPaxKeHHaAd CJIOMCTOCH 
Pa3JIMUHbIX THeEMCOB H MWarHOrHeiicoB, CcoracHoe NepeclanBaHHwe UX C KBapIt 
TaMH, MpaMopaMu HV KaJibllupupaMu. Yaslocb yYCTaHOBUTb, YTO OCHOBHbIe Kp} 
cTalMueckve ClaHUb! H aMuOoMTEI— BCe WIM OOuIbUaA YaCTh — ABJIAIOTCS 
OCHOBHbIMH OpTONOposaMu, MposlykKTaMH apXelCKOrO ByJIKaHH3Ma. 4 

IIpu crparupunupoBannn uM pacuieHeHuu mopox AnaOapcKoro MaccHBa H| 
‘OOXOAHMO YeTKO HM MpHHILMMMabHO pa3sJIM4aTb JIMTOJOrMYeCKHe KOMIVIeKCI! 
C OMHOM CTOPOHBI, HM MeTaMopduyeckue salu — c Apyrok. Meramopduyecky) 
alu He CoBMaaioT C JMTOJOrHYeCKHMH KOMIVJICEKCaMH HM 4acTO ake ceKky 
nocuequHe. Tonespie HaOMOAeHHA MOKAaSbIBaIOT, YTO HEPEAKO OHH H Te Ke KBal 
IMTbI WIM MpaMOpbl BCTpeyaloTCA CpeqM NOpod Kak rpaHyJIMTOBOH calluu mer§ 
MOpcu3Ma, Tak HM aMPHOOJIMTOBOH. | 

CpaBHUTeIbHOMMTONOPHYeCKHH aHaIH3 MOSBONMI BbIAeIMTh MepBUYHBIe 1} 
MeTaMopuyeckue Komiviekcht AnaOapcKoro MaccHBa, yCTaHOBUTb 3aKOHOMe'l 
HOCTH B UX PaciipeAeeHHu H B NOCMeAOBaTeAbHO CMeHe Apyr Apyra. ONopHEIM 
HOpofaMu Mp 3TOM OIWIM OaCTOJIMTbI HECOMHEHHO MepBuYHO-ocago4Horo mps 
HCXOKJCHHA: KBaPIMTb, KaJIbILMUPbl, CHJIJIMMAaHHTOBbIe HU KOpHepuToBE! 
ruelichl. B wacTosilee BpeMA YyCTaHaBJMBaeTCA CJIeLYIONIMA smuTOMOrMYeCKY 
copMallHoHHBIM pay nopoy AnaOapcKoro MaccuBa. 

BymkaHOoreHHasA POPMALAA, anatoroM KOTOpOH B Oovlee Mom! 
WbIX TCEOCHHKJIMHAIAX ABAIOTCA CIMIMTOBAA HW CIMJIMT-KepaToduToBad, HaduJE 
WaeTcaA B WeHTpaJibHow uacrH maccuBa. Jia Hee XapaKTepHO IIMpoKoe pa 
BATHE Me€30- HW MeJIaHOKPaTOBbIX OCHOBHBIX KPHCTAJJIMYeCKUX Canes, mpucy) 
CTBHE yJIbTpadasHTOB UM, B CAMHMUHBIX Cly¥aAX, JIMH30UKM Mpamopos. Murepe} 
HO, 4UTO KaK B MeJIaHOKPaTOBBIX OCHOBHBIX KPHCTaJJIMYeCKHX ClaHlax, Tak 
B JI@MKOKPAaTOBbIX KBaplICOfepKawlux PasHOCTAX STO cbopMaluu nmarnoKTd 
OMMH uM ToT xe (NeNe 34—40), yO KOCBeHHO NOATBepxK Laer reneTuyecKy0 OOtt 
HOCTb Nopoy sTok cepuu. B ee nopofax concTocTH, OCObeCHHO 2Ke TOHKON, 
HaOoLaeTca, UM JIMIb Ha adpodoTOCcHMMKaX BUNA rpyOad mepemexaemoc? 
MeylaHO- H Me30KpaTOBBIX pasHocTeH. B cBoeM pa3BUTHM 3Ta tbopMallua 3HaM! 
Hy€T HavYaJIbHbIM 3TAaN POPMHPOBAHUA TeCOCHHKJIMHAIM C MOULHBIMM MOJBOLHbIN 
ae ae 2 

* PaOorsl mpoBosusmucb B coctape AHabapcKux OTpxAROB AKYyTCKOH KOMMIeKCHOM SKcney 
unm SkyTcKoro bunnana Akawemuu HayK CCCP. B padore nomumo aBTopa IIpHHHMad aa 
1O. K. Mutionnn, Marepnamt KoToporo vacTHuHO Mcnomb30BaHbl. | 
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IMAHHAMH OCHOBHOM MarMbI HW MOJYHHEHHbIM HaKONJICHHeM MCaMMHTO-H3BeCcT- 
BUCTOrO MaTepHavia. a 
Bae mo paspesy BbieneTcA TEPPHTeHHAA Necuanord u- 
mMcTaaA POpMawUusA. XapaKxrepHot ocoOenHocThio ee ABIAeCTCA HaIU- 
M€ MHOPOUMCJICHHDIX JIMH3 KBaPIMTOB HW CHJJIMMaHHTCOsepKallNx rHeicoB u 
janes. OcTaJIbHble NOPOAL MpeACTAaBJICHbI CJIOMCTHIMH HW TOHKOCJIOHCTBIMH 6uO- 
'T-aM@HOOJIOBbIMH, TpaHaTOBbIMH HM MMPOKCeHOBbIMH MlarvorHelicamu Cc pesKu- 
H MJIaCTOBbIMM 3aleKAaMU, WalKaMH HW XWaMH OCHOBHBIX OPTOMOpoA, UHorsa 
IbTpadasuTos. 

_Hakonell, caMadt sepxHact, KapOGoHaTHO-M@AUumMoUNaHaagd 
(OpMaIUA HaOsOaeTcA Ha 3alaHOH uM BOCTOUHOM OKpawHax MaccuBa. 
aA Hee XapakTepHa “YaCcTaA MepeMeKaeMOCTb MHOFOUMCJICHHbIX JIMH3 MPaMOpoB, 
AUbUMPUPOB H AMONCHAMTOB C OMOTHT-rpaHaTOBbIMH, OHOTHTOBLIMH, OHOTHT- 


_ Takum o6pasoM, apxelickue oTsomxenua AnaOapcKoro MaccuBa XapakTepu- 
IOTCH Paspe30M, OOBIYHBIM JIA TCEOCHHKJIMHAJIbHbIX 30H, C BYJIKAHOFeHHBIMH Ha- 


beqHeH uacTH HM KapOOHaTHBIMH NOposamMu B BepxXax paspesa. 

| OcaqKonakolJieHve COMmpoBowalocb, OCOOeCHHO B NepBbIM STAN, OCHOBHbIM 
ly IKAHH3MOM. HecKOJIbKO M032Ke IIPOHSOMIIO BHEAPeHHe OCHOBHBIX HM yJIbTpa- 
/SHOBHBIX OPMOJIMTOB, IPHyPOYeHHbIX TIaBHbIM OOpa3soM K BYyJIKaHHYeCKUM O6- 
actaiM. Jlamee BHEAPHJIMCb CHHOPOreHHbIe HHTPy3HH rpaHOAMOpHTOB-rpaHocue- 
MTOB. Halo cKa3aTb, YTO JO HaCTOAMLero BPeMeHH yAbTpaba3zuTHr AnaOapcKoro 
saccuBa (*) CUMTAaIHCb CaMbIMM MOJIObIMH JOKeMOpHCKMMH NOposaMu, 4TO He- 
fepHo. YAbTpaOasHTbI TECHO CBA3AHBI 3MeCb C APXCHCKMM OCHOBHBIM BYJIKAHH3MOM 
TIpHypoOuuBaloTcd K OOACTAM eFO Ppa3BHTHA; OHH MeTaMOp@Hv30BaHbI HapaBHe 
| BMELLalOlHMU NopoaMu UM y4acTBOBaJIH B CKJaquatocTH. HaxojKa aBTopom 
KCHOJIMTOB YJIbTpaOa3uTa B rpaHOAHopHTe Takxe C NOHO OYEBHAHOCTHIO NOJ- 
BepxaeT Ooslee WPeBHHH BOspacT yJILTpada3suToR. 

Tlocue ccbopMupoBaHHA apxeHCKOl reOCHHKJIMHAJIbHOH 30HbI JaJIbHenee pa3- 
Tue MaccHBa OnpelesAOCb ye MpoleccaMH perwvoHaJIbHOrO MeTaMOp@u3ma 
_yabrpametamopdu3ma. OcaJouHble M BYJIKaHOreHHbIe NOposb! pasHooOpasHoro 
paHyJOMeTpuyecKorO HM XHMHYeCKOTO CocTaBa B 9STOT NepHo mpHoopelK 
OT OOJMK WM MMHepaibHbIli cocTaB, KOTOpbI MbI HaOsmOaeM B HacTOALee 
pema. 

@allvasbHO-MeTaMopuyeckhit M NapareHeTHyecKHH aHamus nopox AnaOap- 
KOrO MaCCHBa FOBOpHT 06 yCTOHYMBOM KaveCTBeHHOM MHHepaJIOrHyecKOM Co- 
TaBe MOPOM, KOTOPbIM COOTBeETCTBY€CT,. KaK 3TO Opto noxasaHo A. A. Kayen- 
KUM, accollMalluaM rpaHyJHTOBOH Hu am@uOouMTOBOK dani MeraMopdusma, 
[PHUeM Pe3KHe KOeOAHUA B KOJIMYCCTBEHHOM MHHepaJIbHOM COCTaBe OO bACHAIOT- 
A uacToH mepeMexkaeMOCTbIO, CJIOMCTOCTbIO N€PBHYHO Pa3HOPOMHBIX MOpog. 
aSIMYMA B lapareHeTHUeCKUX aCCOMMallMAX PasHbIX MeTaMOppuyecKHX caunn 
(aCCHBa OOHAPYXUBAIOTCA MPH H3YYCHHH MarHe3HaJIbHO-KEMESHCTHIX MU AakIlec- 
OPHbIX MHHePasOB; BCE 2Ke OCTAJIbHbIe MHHEPaJIbI ABJIAIOTCA MO CYUeCTBY CKBOS- 
[bIMH. 

Ilia nopoy, rpanyMToBok pallu MeTaMopdH3Ma U3 TeEMHOUBETHBIX MHHepa- 
(OB XapaKTepHO HaJM4ve OMHOFO TuMepcTeHa HJM TunepcTeHa C AMONCHAOM C 
[arHe3HaJIbHO-2KeJIE3HCTHIM TpavaTOM, MHOrLa C aMPuOOOM HM OHOTHTOM. Ilo 
OHO aHaslornu Cc MHAMMCKHMM TOposamu (?) STOT KOMIIJI€KC MOXKHO Ha3BaTb 
aPHOKHTOBBIM. B nopoxax amuOosoBon dann HaOJOAaloTCA y2Ke MMHEpaJlb- 
BIC ACCOMMAIHH HWKHUX cyOPaluh: TMNOCH]-allbMaHAMHOBOH M NJlarHoKJas- 
mM@u6onopol. M3 MarHesHabHO-xKeJe3HCTbIX MHHEPaJOB 30eCb MPHCyTCTBYIOT 
OroBasd OOMaHKa, aJIbMaHJMH, HHOra AWOMCHA, BO Bcex Mopofax OTMeyaeTCH 
mornt. M3 akieccopHblxX MMHEpavIOB UMeeTCA CPeH, COBEPLICHHO OTCYTCTBYIOUMM 
, moposax rpanysuTosok pauun. Tak kak rpanyuTOBaA cpalua XapakTepH3yeT- 
A YCTOMUMBLIM pasBATHeM ruMepcTeHa MOUTH BO BCeX MOpPOAax, TO rpaHulla Me- 
sy TpaHyJMTOBO HM aMPuOOMMTOBOK cal\WAMH MPOBOAMNACh HAMM TO usorpa- 


e rumepcrena. 
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B crpyKtype AnaOapcKoro MaccuBa MpexKe BCETO COBEPUICHHO NeTKO yer 


HaBJMBaeTCA ero KYMOJOBHAHOe CTpoeHHe C APeBHHMH NOposaMu By 1kaHore f 
Hol bopMallHH B Ape; OHM CMeHAIOTCA TeppHTeHHOM NecdaHO-rIMHUCTON por 
MaliMeli HM, HaKOHell, Ha MepHdepHu MaccHBa, KapOOHaTHO-(PJIMIWOHAHON. 4 


o6ilad CTpyKTypa OCOKHAeTCA B 3aMaqHOH HM WeHTPa/IbHOH actu nporneay 


, { 
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Puc. 1. Cxematwueckaad reomormueckad KapTa H pa3pe3 loxKHOH uacTH AnaOapckoro MaccHBa 
1 — ormoxKenua BepxHero JoKemMOpua, 2 — aHopTosHTb, 3 — amAHCKHTOBbIC TpaHHTbl, 4 — 
pasrHelicopaHHbie MoppupoBuAHuble rpaHOAMOpuTHI-rpaHocueHuTH, 5 — kapOowaTHO-PiMWOny 
Has (opMalua, 6 — JIMH3bI MpaMOPOB UM KavJIbludpupoB, 7 — TeppHreHHaA MecuaHO-PIMHHCTA: 
gopmayua, 8 — cHaMMaHUTCOsepxKallve Maparnelichl H MapaciaHubl, 9 — kpapyuTHl, 1/0 — 
ByJIKaHoreHHad opMalua, 1] — ampuOomuTopaa cdbauuMA MeTaMopdu3ma, /2 — rpaHyJIMTOBAa! 
callus Metamop(u3sma, /3 — u3orpaya rumepctena (rpaHla MexkKLy rpaHyHToBOK uM ampuoosn 
TOBOH (pallMAMH MeTamMopdu3Ma),/4 — Wu3bIOHKTMBHbIe HapywieHuA 


Kak noka3piBaeT paspes (cM. puc. 1), Meramopdbuyeckue cballuu npucnocoblA 
JIMCb K OOWMM CTpyKTypaM 2-ro nopsyKa. Munepasiornyeckue accolualuu 60 
Jee TIYOMHHOM rpaHyJIMTOBOK Pallun HaGwOLaloTCA B A pax aHTHKJIMHAaJIbHbI: 
CTpyKTyp, a aM®uOouuToBOH — B CHHKJIMHaJIbHEIX. OHaKO MeTamopduyeckH 
cpalluu He COBMaaloT NOMHOCTbIO CO CTPyKTypaMu 2-To nopsyKa. MpouT meta 
Mopiu3Ma (HIM Wsorpayla rumepcTena Ha pa3spese) XOTA H MbITaeTCH KOMUPO- 
BaTb CTPYKTypbl 2-ro NOpAKa, HO OTCTAeT HM ABJAeTCA OoNee BbIPABHEHHBIM, CHE 
BeJIJIAPOBAHHbIM OTHOCHTEIbHO MOCJIEAHHX. 

Crpyktypbi 2-ro nopayqKa PopMupoBaHCch B casy rulaBHOH CKMaquaTocTH | 
CBA3AHHbIX C HelO NOAHATHH, Tora %Ke MPOMSOMIO BHEApeHve HHTPy3HH Tpanc 
AMOpuToB-rpanocvenutos. Ilocse stow dasbl — u, NO-BHyMMOMY, MocseoOBaE 
mero 3a Hel pa3MbiBa uM Jaslee OOMero OyCKaHHA — MMeJI MeCTO permoHaJIbHbI 


* Ha puc. | ckmaquatoctb 3-ro 4 4-ro MOpsAAKOB He MOKa3aHa, NoweMy MOLHOCTH (bopMaulH 
Ha paspese He ABJIAIOTCA HCTHHHBIMH, 
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FaMop@u3m HW BTOpad dasa ckaqyaroctu. Bo Bpemsa nocuegHel mpoH“soutto 
\MOXKHEHHE CTPyKTyp 2-ro NopsKa; NOABAAIOTCH CBOeOOpasHble nepexarsle 
pOKJIMHAJIbHBIC CKIaQKH 3-Po H 4-ro MOPAAKOB C OTKHMOM MOJyMaCTHUHOFO Ma- 
Maja K HX 34MKaM, WMpHHa STUX CKIagqoK 2—] KM u Meubule. I panurTer assac- 
(TOBOrO THMa Opi CHHKHHEMATHUHbI BTOpod case cKaquaTocTu. OHM uMeIoT 
THOHAJIbHOe MOBCEMECTHOE PaCNPOCTPaHeHHe HU TECHO CBA3AHbI C MOJIAMH MUHT- 
(THSallMH: UX MeCJIKHE JMH3OBHHbIe Tela W 2KUIbI BCera CTporo rapMOHHUHBI 
BMCIULAIOWMMH MoOpoaMu. 
| Tpanursi He HecyT HHKaKUX CTPyKTYPHbIX H3MeHeHHM Ha CBOHX KOHTaKTAaXx; 
| 4acTO, OCOOeCHHO B IPHKOHTAKTOBbIX YaCTAX, aJIACKMTHI 3arpASHEHbI MaTe- 
fQv1OM BMeUalouux MOpok — TrunepcTeHoM, aMHOOJIOM, OHOTHTOM, rpaHaTom, 
}omcH OM. Bce mepeuHCuleHHble OCOGeHHOCTH aJIACKHTOBbIX [PpaHATOB 3acTaB- 
MIOT IpeAMoaraTh HX yJbTPaMeTrareHHoe mponcxoxenve. Bosyelicrpue Meta- 
ppusMa Ha paHee BHeAPHBIIMeCA IpaHOJMOPUTHI-rpaHOCHeHHTH! CKa3aJIOCb 
‘MOABJICHHH B HHUX MeCTaMH runepctTena, pasBHTHH NopdupobsacT MomeBBIX 
aTOB H B HX pa3srHelcoBaHHH. 
 IJanpuetuiee paccmotpenue reosioruyeckoH ucropuu AnaGapcKoro MaccuBa 
a3bIBaeT Ha 3aTyXaHHe MpoleccoB MeTaMopdu3Ma, Ha 3aTyXaHHe TaHreHIaJib- 
HM KHHETHKU STO OOIACTH HW Nepexoy, ee K pawuabuoH usu raiLiOoBol. HeoOxo- 
{MO NIOMHHTb, 4TO B NepHOA MeTaMOp*u3Ma H YJIbTpaMeTaMopdu3Ma BeCcb Mac- 
1B ObIJI OYKBaJIbHO NPOMMTaH PPpaHHTHbIM aJIACKHTOBbIM MaTepHaviom. IIpu no- 
DOKeCHHH TeMMepaTypbl H 3aTBepeCBaHHN aJIACKHTOB UM cyOcTpaTa NouJyunacb 
ICOJIKOTHO XKECTKAA KOHCTPYKUMA, He CNocoOHad K H3MeHCHHAM MJIMKaTHBHOrO 
ma. [[pofomKaroujvecn CyOUIMpOTHble yCHIMA pasOuJIM MaccHB Ha px Ou0- 
)B, IPHYeM salable HM BOCTOUHbIC OOK Ob HaXBAHYThI Ha WeHTpaJbHBli. 
HpI J, JJ, IV (cm. puc. 1, pa3spe3) KapTupyloTca celiuac 10 30HaM MHJIOHHTH- 
uu. AHOPTO3HTHI IPHypOunBalOTCA K 3THM 30HAM Pa3JIOMOB MH MMeIOT yxe, 
-BHJ,MMOMy, MpoTepo3olickHl BospactT. Pa3sppip JJ] ropasyqo Oosee nosqHui. 
[PH UC4Ue3HOBeHHM CYOUIMPOTHbIX HallpsxKeHHM MO HEMY MIPOH3OMIIO ONyckaHHe 
mayHoro 60Ka. Ilopogp B ero OopTax He MHJIOHHTH3HpOBaHbl. 
IlepMo-TpuacoBaad TeKTOHHKa, OXBaTHMBWIad BCIO CuOupckylo mMaTdopmy, 
poABusacb MH Ha AHaOapcKoM Maccuee. O6 STOM CBU JeTeJIbCTBYIOT MHOPOUHCJIEH- 
ble Y3KHE TPeUMHbI, 3anOJIHeHHbIe WHaba3z0B0H Marmol. MuTepecuo, uTo OouIb- 
1a UACTb [HaOa30BbIX aeK HMCET CeBEPO-BOCTOUHOE MpOcTHpaHHe, HECBOMCTBEH- 
oe nopogam AnaOapcKoro MaccuBa. ITO CBA3aHO, OYEBHAHO, C ocoOeHHOCTAMH 
ePMO-TPpHacOBOrO TEKTOHHYECKOTO pasBUuTHA CUOMPCKOH MaTPOPMbI B LWeJOM, 
-MMeHHO Cc (bopMupoBaHHeM OuleHeKcKoro mporH6a. 


Vuctutyt reojoruu Toerynusio 
Akytckoro dusmMana CuOupcKoro oryelieHua 9 II 1959 
Axkajemuu Hayk CCCP 


IMTHPOBAHHAS JINTEPATYPA 


1 Tp, Hayy.-uccmeg. nuct. reom. Apxtuxu, 81, M.,1957. ZC. 9.) Pwinceivat tie te ueitie 
he Charnokite Problem, Bangalore, 1953. 
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Jloknayn AkajyleMun Hayk CCCP 
1959. Tom 126, Ne 6 


B. A. MHJIAWIEB u H. HW. WYJIBTHHA 


HOBbIE JAHHbIE O BO3PACTE KHMBEPJIHTOB 
CHBAPCKON MJIAT®OPMbI 


(II1pedcmasneno axademuxom JI. B. Haauekuneim 18 II 1959) 


B nacrosuee Bpema wa CuOupcKol niatopMe OOHapyxKeHO OoJIbIIoe YC) 
KUMOePJHTOBbIX Te. OHAKO B CBASH C TEM, YTO MOMaBJAIoUaA Macca UX pat! 
nomaraeTed B Mose pasBHTHA KEMOPHACKUX H OPMOBUKCKUX OTJIOXKeHHH, OOBITH| 
MOXKHO TOBOPHTS JIMUIb O MOCIeKeMOPpHHCKOM HJIM MOCJIeOpHOBHKCKOM BO3pact} 
3THX CBOeCOOpasHbIX MOpod. i 

Heckoubko TpyOOK B3PbIBa PaCHOJIORKEHO HEMOCPEACTBEHHO OKOJIO HU2KHEIOp| 
CKMX OTJO*KeHHH, comepxKamux Harpax cf. laevigatus Orb. («KommekTuBHaay} 
«Asporeosioruueckaa»). B cBxA3H C MIOXOH OOHAKEHHOCTLIO, B3AaMMOOTHOLICHH'} 
HWKHeH IOPbl H KAMOEPJMTOB OCTANOC HEBbIACHCHHBIM, OHAKO Teo/loraMu, U3y) 
YABLUIMMM STH TpyOKH, BbICKASbIBAIOTCA MPC MOMOXKCHUA O JOHWKHCIOPCKOM BOS} 
pacte KMMGep,mMTos (1). Hasmuve B KAMOEPJIMTAaX KCEHOJMTOB OCHOBHEIX MOpop) 
CXOJHBIX C CHOMPCKHMM TpanmaMu, NO MHeEHHIO psa ucceqoBaTesen, ompeze | 
JIA€T HWKHIOIN BO3PacTHYIO Ppanuuy KuMOepsuToB (, °,°). 

M. tO. Iletuman, ucxoxa u3 Toro, 4YTO NaTpOpMeHHBIM ByJIKAHH3M COBMa| 
jlaeT 10 BPeMeHH C NepHoOsaMu CKalKoOOpasoBaHuA B COCeHUX C MaTPopMor| 
TCOCHHKJIMHaAX, CUHTACT KMMOePJIMTbL HHXKHETPHACOBbIMH, T. €. CHHXPOHHBIMY| 
Tpanmam (*). | 

Bmecte c TeM HaliuMH paOotamu 1954 r. B ucroKax p. Mapxa ycraHoBjeH4 
aJIMa30HOCHOCTb M€pMCKHX KOHIVIOMepaTOB, COJep%XKalluX NHPON HW WIbMeHHT. 
BospacT KOHrOMepaTOB onpefeseTcA MOCTaTOUHO HafexXKHO Ha OCHOBAHHH, 
TOFO, UTO OHH 3asleraloT B OCHOBAHHH TeppHFeHHOH TOV, NepeKpbITOH Oa3aib- 
TOBLIMH TydaMH HW MpOpBaHHOH U3BepXeHHbIMH NOpoaMu PopMalluu CHOUPCKUX. 
Tpannos. B ropH30HTe YIJIMCTO-IIMHHCTHIX CJIAHWeB, 3aJleralolwlMX Ha, KOHTVIO- 
MepaTaMH, OOHApy2KeHbI CHOPbI HW UblIblla, KOTOPHIe, Mo saKksOueHHIO B. JL. 
KopoTKeBH4, MO3BOJIAIOT OMPeACIUTb BOSPAaCT BMeLLaIOWLHX UX OTJOMKeHHH Kak 
BepXHelnepMCKHH — HW KHETPHAacoBbI. MuHTepecHple pe3yJIbTaThI, NMOATBEpxaro- 
ulHe HallM JaHHble, Nowyuenpt B 1957 r. yaacrHukamu 213 naprun AmakuHcKon 
akcnequuun B. T. M3sapospm, M. H. CepeOpsxkosol u Ap. WmMu na cMexHou Tep- 
PHTOPpHH, B BepXHeM TeyeHHH p. CpITbIKaH, YCTAHOBJICHO, UTO KHMOepJIUTOBaA 
TpyOka «CpiTbikaHcKas», MpOpbiBalolulad KapOOHATHBIe OTJIOKCHHA JAaHAOBEepH, 
TlepeKpbiITa TOPH3OHTAaIbHO 3aJleralOwlMMH KOHTJIOMepaTaMH, aJleBpOMTAaMH ¥ 
PIMHUCTEIMH Canam MepMH, HHTPyAHPOBaHHbIMH CHJIaMM JOJepuTOB. 

TakuM oOpa3oM, JIA YaCTH KHMOePJIMTOB NOCTaTOUHO Haye%KHO yCTaHaBJIN- 
BaeTCH JOBEPXHENMePMCKHH Bospact. 

B orevecTBeHHOH reoJlorHuecKOH JIMTepaType HEOMHOKPAaTHO BbICKAa3bIBaJIHCE 
MpeANOMOMKEHUA O BEPXHEME3O30HCKOM BO3PacTe CHOMPCKHX KUMOePJUTOB, oOCc- 
HOBbIBAIOUMeCA PIaBHbIM OOpa3s0M Ha comocTaBseHHAX Cc FOxHOK AdpuKoni ((4) 
W p.). OMHaKo BospacT tox HOappHKAHCKHX KUMGePJUHTOB, HECMOTPA Ha TO, YTO 
NepBble TPyOKH B3SpbHIBa OBIVIM OTKPbITH! NoNTH 100 eT Ha3aq, TOUHO He yCTaHO- 
BUIeH (°). 

Astop B 1958 r. JeTauibHO H3y4HJI KUMOepuTOByIO TpyOKy «O6naxenHan», 
pacnovioxKeHHy!O Ha MmpaBom Oepery p. Kyolika, B 3,5 KM OT ycTbA (eBLIM MpH- 
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OK p. Oenek B cpeqHem Teyenuu). Tpy6xKa orkppira VW. H. Panknupim (Ama- 
WHCKaA 9KCNeqMINA). 

B TEOOTHYECKOM CTPOCHHH palOHa MPHHUMaIOT yyacTHe OTMOAKeHUA TYP- 
YTCKOH CBUTbI CHHUA HM aJiaHCKOrO Apyca HMxKHerO KeMOpua, 3aseraroulue 
OPMSOHTAIBHO HM MPOPBaHHble JalkaMu JOJepUToB, IpMHalexKallux K dopma- 
MM CHOMPCKHX Tpannos. TypkyTcKad CBHTa CJOXKeHAa BOOPOceBEIMH uM MeCua- 


Puc. 2. Kontakt poctpa ¢ BMellaiouluM KuMOepsutom 17>; 
6e3 aHalu3aTopa 


 OTOKeHHA aaHcKOrO Apyca pacWIeHAIOTCH Ha Be CBHTbI: KeCIOCHHCKYIO 
(HMKHIOIO) HM epKekeTcKy10. B KectocHHCKy!0 CBHTY BbIJeeHa TOMA TeppureH- 
HbIX MOPOA: KOHTIOMepaTOB, MeCUaHHKOB, aJICEBPOJIMTOB WH TJIMHMCTHIX CJaHUes, 
a TaK2Ke NeCUaHHCTHIX H3BeCTHAKOB. MomHOCTb 9THX OTIOXKeHHH OKOSIO 30—40 M. 
K epKekeTCKOH CBHT€ OTHOCATCA MeCTPOIUBeTHbI€ PIMHHCTbIC H3BECTHAKH CJla- 
Paroulve BepXHHe YacTH BOROpasseoB. BUHMaA MOULHOCTh HX He MpeBpllaer 
50—60 mo (?). 
Kum6epsuTp TpyOKH <O6HaKeHHAaA» MPOPbIBalOT JOJIOMUTHI TYPKYTCKOH CBH- 
Thl CHHHA. CBoe Ha3BaHHe TpyOKa MoJyuna B CBA3H C peKpacHolt OOHa%KeHHO- 
CTbIO — KOPCHHOM BbIXOJ, COCTaBJIAeT MOUTH °/, ee NepHMeTpPa, MPH BbICOTe 06- 
Haxkenna Jo 15 M. KumOepsiuT aHHoro Tela, KaK WH BCeX TPyOOK B3pbIBa BOOO- 
le, MpescTaBsaeT COOOH SPYNTHBHY!O OpeK4HIO, B KOTOPOH MHOFOUHCJICHHbIe 
KCCHOJIMTHI Pa3JIMYHbIX MOPON CIEMCHTHPOBaHb! YJIbTPaOCHOBHOH H3BepXKeHHOH 
nopoko — co6cTBeHHo KHMOepsuTOM. IIpH JokyMeHTallHH CKaJIbHOrO KOPeHHO- 
rO BbIXOJa TPpyOKH B KUMOepsuTe (B «ILEMeHTe» SPYNTHBHOH OpeKuHn) Obi OOHapy- 
KEH POCTp OeJIeMHHTa, KOTOPbIM, KaK HM OOJIbIIMHCTBO KC€HOJIMTOB BbITAHYTOM 
bopMbl, OblJI OPHeHTHPOBaH B CYOBepTHKaJIbHOM HalpaBsenun. TlompirKa us3- 
BJICUb CFO BMECTE C BMELLalOULHM KHMOep JIMTOM JaxKe C NOMOLLbIO 3yOHJIa HE YBeH- 
YaslaCb YCI€XOM: B Mpollecce H3BeYeHHA KUMOePJUT pasqpoOuicA B ApecBy u 
Ha CaMOM pocTpe OCTaJIvCb JIMWIb HeOobUIMe KYCOUKH MoposE (puc. 1). 
eM. BKJieHky K cTp. 1258). 
Onpenesenue Genemuuta mpopezeno H. VU. I ysaprunot mpu Koucy braun 
B. MW. Bogpimescxoro nT. A. Kpprmrosbia. Pocrp muioxo CoxpaHHOCTH, MOBepx- 
JOCTb €FO MeCTaMH KOpposMpoBaxa, Cylarasoulee BELLeCTBO OOJbIUeH YaCTbIO Nepe- 
<PHCTasIM30BaHO. B BepxHel YacTH pocTp OOs0MAH, H 3feCb Ha HEM HaGJIi0- 
[aiorca KYCOUKH BMelaioulero KUMGepsuta (puc. 1). Ledektel, m0 BceH Bepo- 
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ATHOCTH, ABJIAIOTCA CJICCTBHEM BYJIKAHHYeCKHX IMPOIeCcoB. AdbBeosApHas| 
yacTb poctpa orcytcrByer. J\IMHa COXpaHHBIeHCaA NMOCTabBeOMAPHOH YaCTH) 
70 mm (264). J[uamerp cnuHHo-OpromtHolt — 26,5 mM (100). [lonepewnpii Zuamerp 
COXpaHHJIcad JIMMIb HanosOBHHy u CocTaBuaeT 13 X 2 = 26 MM(98). Dopma T10- | 
mepewHoro CeueHHA HMeeT UETHIPCXYFOJIbHO-OKpyrvioe OvepTaHHe. Ha pa3siome}) 
nonepeuHoro CeYeHHA BHAA pajlMaJibHad JIYYMCTOCTb MH KOHILCHTPHYeCKHe JIMHHH | 
Hapactauna. Ilo cyOKoHuyecKol cbopMe pocTpa, NO HaJIHUHIO HeOOJIbINOTO yn-| 
JIOMLCHHA OPIOWIHOM CTOPOHbI H XOPOLIO BbIPaKeHHOH BeHTPaJIbHOH OOposAKe, | 
a TaKKe M0 HEKOTOPOH CaBJIEHHOCTH pocTpa Cc OOKOB, OeJIeMHHT CKOpee BCcero 
MOXKHO OTHECTH K posly Pachyteuthis (?) sp., xapakTepHOMy JIA OTJIOMKeHHH BepX- 
Heli jOpbl — HH2KHErO Mesa. B nowbsy onpesemenun GememMHuTa Kak Pachyteu- 
this (?) sp. roBopuT M pacnouoxweHHve aNWKaJIbHOH JIMHMM, KOTOPad BCJeCTBHe), 
MepeKPHCTaJJIM3alHH BeLLeECTBa POCTPpa MOXeT ObITb MpocJexKeHa JIMMb Ha OT- 
€JIbHbIX MOMePeyHBIX Cpe3ax. OHA CHJIbHO MpwKaTa K OPIOMIHOH CTOpOHE B IleH- | 
TPaJIbHOM YacTH pocTpa UM MOMHHMaeTCA K 3aHeEMYy KOHILY efo, T. €, HMeeT ABHBIH | 
H3rHO K OpIowWIHOM CTOPOHe, YTO XapaKTePHO WIA ZTOTO pona. 

Boslee Mososple, YEM HWKHEKeEMOPHIicKHe, OTJOXKeHUA B palione TpyOKH OT-| 
CYTCTBYIOT, a ONMKAaHWIMe BHIXOJbI NOPOL BePXHeIOPCKOTO HM MeJIOBOTO BO3pa- || 
CTa H3BeCTHBI JIMIb B 150 KM ceBepHee (B JleHo-XaTckoM KpaeBoM Mmporn6e) 
u B 160 kM BocrouHee (B JleHHHCKOM KpaeBoM mporu6e). B cBa3v Cc) 
C 9THM HeJIb3A YCTAHOBUTb BeJIMYHHY BEPTHKAJIbHOFO CMeLeCHHA (MpoBaua) po- |) 
CTpa BHH3 MO MOMOCTH TpyOKH OT CBOero NepBOHaYabHOro 3aeraHHia. Moxuo | 
JIMIb OTMETHTb, YTO, IO-BHHMOMY, POCTP OMNYyCTHJICA Ha HECKOJIbKO COTeH MeT- 
pos. Ilpopam Kcenomutos Ha 500—600 M HeocnopuMo JoKasaHbl B 102%KHOAaG- | 
PHKAHCKHX KMMOePJIHTOBLIX TpyOKax B3pprBa (°,°). i 

Takum 06pa30M, MOX%KHO CUHTaTb YCTaHOBJIEHHbIM, UTO OOpasoBaHHe OHOL | 
YaCTH CHOMPCKUX KHMOePJIMTOB MPOHS3OLIIO B JOBepXHeMepMcKoe BpPeMsA (110-BH- | 
AMMoMy, B TeyeHHe KapOoHa — HHxKHeH NepMu), a POPMUpOBaHHe Apyroli uactu | 
KMMOe€PJIHTOBBIX TeJI OTHOCHTCA K MeIOBOMy NepuHogy. Mmerorces WH KUMOepsH- 
TbI MIPOMeXKYyTOUHOTO BO3PacTa, HEH3BeECTHO. 
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PEOJIOCHA 


A. W. MYCATOB u A. TI. TAPKOB 


BOMPOCY O TEKTOHHYECKOM CTPOEHHM LWEHTPAJIbHOM 4ACTH 
CAAHO-AJITAMCKOM CKJIAQYATON OBJIACTH © 


({Ipeccmaeaeno axcdemuxom A. JI. Axwunoim 10 XI 1958) 


B ocHopy TeKTOHHYeCKOrO paliOHMpOBaHHA KaJIeNOHCKUX CKJaquaTBIX Co- 
py2xeuu Ky3sneukoro Anaray, cepepnoro (paca SanaguHoro Casua, 3anaqnoit 
actu Bocrounoro Caaua u cbyHyamMenta Munycunckux MexropHbIxX BnayMH 
MOJIO*KEHLI Pe3yJIbTATbI POPMAWMOHHOFO aHaJIv3a WH a2POMATHUTHBIe aHHBIe. 
aMH ObwWIH BbIJeJICHbI CJICLYIOUHe THIbI OCHOBHBIX CTPYKTYPHbIX 9JIEMeHTOB, 
MO0Ka3aHHbIX Ha TEKTOHHYeCKON cxeme: 

| A. Buicrynpl byHwamMenta KaseqoucKol reocHHKJMHaJM, cOKeHHBIe rHelt- 
aMH, KPHCTaJIJIMYeCKMMH CJlaHIaMH WH am*puOouTaMH, MpoTeposolicKoro BO3- 
pacta: 

a) BbIXOJAMLHe Ha MOBEPXHOCTh; 

6) CKpbITHIe NO, YeXJIOM CpeAHe- U BepXHEMaeosOHCKHX OOpasoBaHHl. 

B nepBoM culy¥ae OHH XapakTepH3YIOTCA MHTCHCHBHBIMH OTPHILaTe/IbHbIMH 
‘MarHHTHbIMH A@HOMA@JIMAMU HallpAKeHHOCTHIO ZO — 700 raMM; BO BTOPOM cuJly- 
{ae UM COOTBETCTBYIOT yYaCTKH C1a6O NOJOXRKUTeEIbHOrO CNOKOHHOTO MarHHtT- 
‘HOrO Nowa. 

B. PeocuukuHaJibuble TpOrv, COMpoBoOxaroulHe PIyOHHHbIe pa3sJIOMBI, CJIO- 
3KCHbI TJIaBHbIM OOpa30M TeppHreHHbIMH TOJIUaMH MW BYJIKAHOreHHBIMH OOpa- 
30BaHHAMH OCHOBHOrO H CpeHerO COCTaBa, HMECIOT Pe3KO BbIPaXKeHHbIe JIMHeH- 
HbIe PopMpr. MoulHocTH ByJIKaHOFeHHbIX TOVJIIU 30eCb OOJIbUIe, YEM B CJIeyIoOUleH 
KaTeropHu CTpyKTyp. Cpequ HHTpy3Hi npeobsayaror runepOasuTy! HW radOpougy. 
B MarHuTHOM Nove TpOr BbIPHCOBbIBaIOTCH O4eHb YeTKO. MM COOTBETCTBYWT JIH- 
HCHHO BbITAHYTHIC MOJIOCbI pe3KO BAPbHPYIOWerO NOJIOMKUTeMbHOFO NOMA, Orpa- 
HHUCHHBIC 30HAMH OOJIbIIMX TOPH3OHTAJIbHbIX rpayquwenToB 3HayeHHH ATa. Or- 
JeCIbHbIC MOJIOXKUTEIbHbIE AHOMAJIMH MHTCHCHBHOCTHIO JO +1500 y, ocox*xHAIO- 
U{Me MarHUTHOe Oe, CBASAHbI C MHTPY3HBHbIMM MACCMBaMH CpeHero HW OCHOB- 
Horo cocTaBa. 

B. TeocuukKsIuHasbHble =MporvObr CJIOKeHbI BYJIKAHOreCHHO-TeppHreHHbIMH 
M KapOOHaTHbIMH (hOpMallHAMH, XapaKTePH3y!OTCA MeCHbIUMMH MOLLHOCTAMH, 
4eM IIPHpa3JIOMHble TPOrH, HU B WlaHe YaCTO MMeIOT PaCIIbIBUAaTHIeE OYepTa- 
Hua. Hapsny Cc MHTPy3HAMH OCHOBHOrO COCTaBa IMMpOKO pacmpocTpaHeHbl 
udbdepentupowauupie KuCAbIe HHTpy3sHH. MaruutTHoe mose mporvOoB uMeer 
pe3Ko BapbupyloulMii xapaKTep Hu MepeMeHHbIM 3HaK (Yale MOOXKUTEVb- 
Hbili). M 

l. PeocuHkJIMHaJIbHbIe MOAHATHA XApaKTepH3YIOTCA COKPALLCHHOH MOLLHOCTbIO 
paspesa, mpeoOJlamanueM KapOoHaTHEIX GopMallwH M MMe1OT HEeIIpaBHJIbHBIe 
ouepTaHHua B nvlane. Murpysupuaad JeATesbHOCTh MposBsena cado. B mMaruut- 
HOM ll0Jl€ OHM, KaK MpaBHJIO, IpOABAIOTCA KPYNHbIMHM 30HAMH OTPHILaTeJIbHbIX 
aHOMaJIMH. 

Kpome Toro, Ha TeKTOHHYCCKOM CX€Me MOKa3aHbl Pa3JIOMbl, PaSHOBOSPacTHble 
HHTPY3MBHbI€ KOMIVJI€KCbI H OCHOBHBI€ CTpyKTyPHbIe aeMeHTE! MMHyCHHCKUX 
CpeHe-BepXHenaJleO3OHCKUX M@XKTOPHbIX Bae. 
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Auaun3 Bceii CoBOKYMHOCTH reoJlorHyeckUXx H reousu4ecKHX MaHHbIXx 103B0 
ylaeT OTMCTHTb CyleyIOUlMe 3aKOHOMePHOCTH TeKTOHMYeCKOTO CTPOCHHA WeHT 
paibHolt actu CaaHo-AviralicKou cKlaquatTou o6sacTH: 

I. C wawieli TOUKH 3peHuA, paspes KaJeJOHCKOH TeOCHHKJIMHasH PaCcMaTpPU 
BaeMOM TeppHTOPHH HadHHaeTCHA C Tep pHPeHHO-BY JKaHOPeHHOH (popMallMH pucert 
cKoro Bospacta, KoTopas B BocrouHoM Case mpeyctaBJieHa KyBaWCKOW CepHeH, }) 
Ky3Heukom Anatay Tak Ha3bIBaeMbIMH HIOCCKOH M MOpTaJIbCKOW CBUTAMH, B 3a} 
nalHom Casue JoKeOallickoli cepHeii*. 

IJ. Sapowmenne KasleqOHCKOH TeOCHHKJMHAIH B BocrouHoM Hw SanayHon 
Caane u Ky3neukom Auatay Haualocb Ha y¥acTKax TPOroBbIx mporH6os, op 
MHPOBaHHe KOTOPbIX OblIO CBA3AHO C CHCTeMaMH PIyOMHHBIX Pa3JIOMOB B MOHH | 
manuu A. B. Tlelise (2). XapakTepHOH OCOOe€HHOCTHIO TPOFOBbIX 30H ABJIACTCS) 
OTHOCHTebHad MpOrnyTOcTb MpHJieraroulMX K HMM Y¥aCTKOB, He3aBHCHMO O° 
NpHHaWiexKHOCTH NHOCIELHUX K CTpyKTypaM pa3JIMUHOTO 3HaKa. Bropou 3aKOHO: 
MEPHOCTHIO ABJIACTCH CIORHOE CTPOCHHE TPOPOBbIX 30H, BbIParKalouleecA B MHO 
TOUHCJICHHBIX OTBeTBJICHHAX, KOTOPbI€, KaK IIpaBHJIO, PacMoJOxwKeHnbl NOX OCT 
PbIMM yrvlaMH K OCH Tpora, B OOMIeM NapaJJIebHbI MeK Ly co6ol HW 3aTyXato 
Ha Pag/IMYHBIX paccTOAHUAX OT 30HbI Tpora. B KysHellkom Asatay B MPOrHyTBIX |} 
IpHsleralouluX K TpOroBoli 30He yYaCTKAaX MOAHATHH pasMenlaloTcA KPYIHBIe 6a: 
TOMHTONOMOOHHIE OLHOPOAHOTO cocTaBa rpaHuTouAHEIe MaccuBpI (LleHTpasbHBIA, 
galaqHad uactb TpirepTpillickoro), OOpas0BaHHe KOTOPbIX, BePOATHO, CBA3aHC 
¢ mpolleccaMM rpaHuTusaltuu. Taka xe 3aKOHOMCPHOCTh HaMeuaeTca UM MIs 
Bocrounoro Canna 3a pamkoli cxempt ([]Maqunckuii Maccus). B Kysnemkom Aaa 
tay u Bocrounom Case Tporosble 30HbI K CeBepy PaCWIMPAIOTCA, H OYePTAHHA HX) 
CTaHOBATCA Ooulee PacMJbIBYATHIMH; M10 XapakTepy MarHUTHOrO Noma AvlaTaye- 
KM Tpor MpoflosMKaeTCA Ha CeBep B HHAKHEMAaIeO30HCKOM (pyHaMenTe GanalHo- 
CuOupceKoli HA3MeHHOCTH IpuMepHoO Jo p. UnuKa-toul (57°40’). 

PervoHasbHad OTPHWaTebHaA aAHOMAJIMA, (PUKCHPyoUlaAcA K 3anayqy OT 
TPOroBoll 3OHbI B MexKLypeube Ou u Kun, NOsBOMAeT BbICKa3aTb MpeAMOOKEHHE, 
uTo B (pyHamMente SanayHo-CuOupcKOH HH3MeHHOCTH, B palone r. Tomcka, 
BO3MOXKHO, MIpucyTCTByeT KpyMHad ApeBusaAA riba Tuna JlepOuncKoro MaccH- 
pa. JleralbHad XapakTepCTHKa TPoroBblX 30H SanayHoro CaiHa He BXOJMT 
B TeMy HacTOMle CraTbH. OJHaKo culeqyeT OTMETHTH, 4YTO B OTIMUHe OT Boctou- 
Horo Canna u KysuHeuxoro Anatay B SanaqHoM CaaHe HMeeTCA HECKOJIbKO TPO- 
TOBbIX 30H. MMeHHO Cc 9TOM OCOOeCHHOCTHIO CTPOeHHA SanayHoro Canna, Ha HaLll 
B3PIA, H CBA3aHa EFO MaKCHMaJIbHad MOOMJIbHOCTb KaK B HH2KHEM T1asleo30e, 
TaK H B CHJlype Ip POPpMHPOBaHHH OCTATOUHON TeOCHHKJIMHAJH. 

Ill. B Ky3nHeukom Auatay KasleqoHCKHe CTpyKTypbl HaHOoulee paHHero 3a- 
JOXKEHUA OPHEHTHPOBAHbI B CeBEPO-3aNaHOM HallpaBJIEHHH, MapaJeIbHO TPo- 
roBol 30He. CrpyKTypbI CeBepoO-BOCTOUHOTO H CYOWIHMPOTHOrO MpocTHpaHHA AB- 
JIAIOTCA Ooee MOVJIOJbIMH. 

IV. Cpegu pcex crpyxtyp Ky3HeuxKoro Auatay, pacnouioxKeHHbIX K BOCTOKY 
OT TPpOroBOH 30HbI, HaHGosIee KOHCEPBaTHBHbIMH, COXPaHHBINHMH TEKTOHMYeCKHH 
viaH HW 3HaK JBMKEHHH B TeYeHHe BCerO TeOCHHKJIMHAIbHOrO IWMKJIa, ABJIAIOT- 
ca Cpricko-Cepexckui, TaMauiprKcKHH mporHOpni H Batenescko- BbespikecKoe Moj- 
HATHe. OcTaJIbHbIe CTPyKTYPbI B TEYeCHHE HMKHETO H CpeAHeroO KeMOPUA UCIBI- 
TbIBAJIM YaCTHYHYIO NepecTpohHky TEKTOHMYECKOFO Maha, YTO yCTaHaBJMBaeTCA 
aHaJIH30M MOLL{HOCTeH OTIJCJIbHbIX CBUT H CopMallnh. 

V. Ha sce paccmaTpHBaeMoH TeppHTOpHH ysJiaBIMBaeTCA 3aKOHOMepHat 
MIpHYPOYeHHOCTh TeOCHHKJIMHAJIbHbIX HHTPY3HBHbIX KOMMJICKCOB IIpeHMyllecT- 
BeHHO K 30HaM NporHOos. McKovenHe MpeAcTaBAIOT KPyMHbIe OHOPOAHEIE 
MaCCHBbI TpaHHTOWJOB, TAPOTEIOUIME K MOJIO*KUTEMbHBIM CTpyKTypaM. JIA Kys- 
Helkoro Ajlaray Ha 9TY 3aKOHOMEPHOCTh, MpaBla, B NpeAMoMOKUTeMbHON cop- 
Me, yKa3am ene A. H. Uypaxos (°). 

VI. Ilo cux nop Ha Bcex H3BeCTHbIX TEKTOHHYCCKHX CX€MAX COWICHEHHE HWXK- 
Hema/leO3OUCKUX CKJaquaTEIX cTpyKTyp Kys3HeuKoro Amaray nu Bocrounoro 


Z : 
JixeOalickad cepuxt paOM ucceqoBaTeneli OTHOCHTCA K Oonee WpeBHeMy MpoTeposoi0 
MH paccMaTpHBaeTch Kak BbICTYM tbyHaMeHTa KasleOHCKOH TeOCHAKIMHAaIH. 
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Puce. 1. TekToHwyecKand cxeMa WeHTpavibHOH yacTH CaaHc-Autalickoli ckmayuatoi cOmactH. 


OcHOBHB,e cTPyKTYPHble SMCMEHTH KAaTeNONCKON reocuHKaAMUHaAAH. A — BEICTYNBI AOCHHHiICKOrO CKNagquaTorO cbyHaMeH- 
Ta (4 — BbIxognlne Ha MOBeEPXHOCTb, 6 — saderaiclHe HeMOCpeACTBEHHO MOY cpeHe+BepXHeMaeOsOHCKUM CCaOUHO-BYJIKAaHOFeHHBIM exo): XV/ — Jlep- 
6uncxui, XV/a — Konaxynbexni (Boctounpili Caan), XX// — I]nxtepexcknii, XX//] — Kyabuasuucxniit (KysKeuxuii Anatay); Bb — TeocuukauHanbupie 
Tporogbie 30HbI H OTJebHbIe UX STeMeHTHI: JJ — BanbikcnucKo-Kosetobckas, X/V — Bectouxo-Caskckan (X/Va — Cucumcxnit mporn6, X/V6 — Y6eii- 
ckHli mporu6, X/Ve — EsaramcKuli nporu6, X/Ve — Jlaypcxo-EsnoscKxoe noguatue)} B — reccnHkaMHanbHb‘e mpornOpi: /V — Oxta6ppcko-Kamkayakckuit, 
Va — Boapme-Kyugatcxui, VJ — J[ynetcxo-Bapanyatcxui, V/J — Tepcuncko-lOsnxckuit, X — Uepxo-Micccxuii, X/] — Cpilicko-Cepexckui, X//Je — Kan- 
MauatcKuh, XJJ/9c — Upmxuucxuit, XV/J — Tamanpixckuii; XV/// — Wopcxo-Ty6uncxuit, XX — Tawtpincko-MWagatcxnii (V//, XX — cnownpe nporu- 
61); J — reocHHKJMHasbuble NoxHATHA: J — Bapsaccko-Taiiqoucxoe, //] — Kapauaposcxce, V — Ientpanbro-Kuiicxce, V//Ja — Cpenne-Tepcnuckce, 
VIII — Ypwncxo-Bepesoscxoe, JX — Umxyabcxo-Huuxypwnckoe, XJ — Ycuucxo-Uyapimexoe, X/// — Bateréscxo-Benapixcxce, XJI/a — Vtoccxo-Con- 
cxoe, X//J6 — Astiptanpcxoe, X///e — Benanikcxoe, XJ/JJze — Kyp6atopo-Brickapcxoe, X//J0 — Baiitaxckoe, XV — Courouckoe, XIX — Cakcni- 
pcko-Kameuikopckoe, XXa — EpmakopcKo-Cpetenckoe, XX6 — Bepxue-Ke6exckoe, XX/J — Uasppikcko-Oiicxoe (V, X/// — cnowxble noxnatua); J — ry- 
OxHHbIe pasnomMbl; E — kpyMHble perHOHaJbHble Pa3vIOMbI, SaOKMBIHECA B eOCHHKAHHAJbHbI NepHoy (B ropHbIX COOpyKeHHAX H B cbyHZamente MunycuH- 
CKHX BllaquH); 7K — HHTpy3HBHbIe KOMIIeKcbI: / — NelKOKpaTOBble H aNACKUTOBbIe TpaHHTbl, 2 — WHPOKO AH¢depeHunpoBaHHbie (oT ra66po jo PpaHHTos) 
HHTPYy3HH rpaHHTOHJOB H CHeHHTOHJOB, 3 — oueHb cabo AHpdpepenlupoBanuble ‘rpauutbl, 4 — rHnepOa3nTbl H radOpouzbl, 5 — norpe6enubie HHTpy3HBHbIe 
MaccuBbl (¢4 — NorpeOeHHble 4YaCTH HHTPy3HBHbIX MACCHBOB MOKa3aHbl 3HaKOM COOTBeTCTBYIOUero KOMMeKca; 6 — NorpeGeHHbIe MaCCHBbI HeOMpekeneHHOro 
cocTaBa H BO3spacTa). 
Cpezue-pepxHenNaneosouckKue MHHYCHHCKHe MEK TrOPHbe BM aH Hb. S — NOMOKUTeMbHbIC CTPYKTYPbl (aHTHKNHHAIH, 
OpaxvaHTHKAHHaIH, aHTHKMHabHbIe SOHbI H Kyiona); HW — oTpHuaTenbHble CTpyKTypbl (CHHKMHHANH, MYIbH, BMaLHHbl, CHHKMHHAJbHbIe 30HbI); K — we- 
TO¥unbIe H cyOMleNO“HbIe KHHTPy3HH (a — MaCCHBbI, BbIXOJALHe Ha NOBepXHOCTb; 6 — norpeGeHHble MaccHBbI); /] — pasOMbl, 3aI0XKHBUIHECA B MOCTTeOCHHKAH- 
Habu nepHox; M — ocb 30H MaKCHMabHOro NpornOanna; H — rpanuia MMHyCHHCKHX M@XKTOPHbIX BMaqHH 


ZLAH, fT. 126, No 6, Mycatop u Tapxos 


Ha MOKa3bIBaeTCA B BHe CeEpuh CyOMapaVeNbHbIX Ly, OOPallleHHbIX BIITY K- 
M CTOPOHOH Ha cezep. Ilo HalmuM npeycraB.leHuaM, KapTHHa ropa3so culOxKHee. 
a CAMOM JeJsIe HMCCT MECTO PeskKHii KOJIeHOOOPasHEIH PasBOPOT OCHOBHBIX CTPyK- 
p C OMHOBPeMeHHON Bupraliveli ux. Tak, HampHMep, ceBepo-BoCcTOUHBIe CTpyK- 
ppt KysnenKxoro Auatay B cbyHqamente UeGakono- BamaxTuucKoll KOTJIOBMHBI 
°3KO H3MCHAIOT CBO NpOCTHpaHHe Ha MepHAMOHAabHOe. Takum xe 06pa30M 
DOMCXOLUT COUeHeHHe CTpykTyp Samaguoro u Boctouxoro Caaua. 

| VII. Ha yuacrkax HanOoulee peskux pa3BopoTOB KasIeOHCKUX cCTpyKTYp 
CpeAHeM Masleo30€ BOSHUKAaJIH CHCTEMbI Pa3JIOMOB, K KOTOPbIM M puypoyena 
Ha MaKCHMaJIbHOrO MporMOanHa. 3a UCKMOUeHHeM oro-3anaquol uactu (Tauu- 
IICKMM 3aJIMB) 3Ta 30Ha CeYeT HMAKHEMaMeOsolicKHe CTPyKTypbI. TakHM o6pa- 
M, cucteMy MMHYyCHHCKHX MeXKPOPHBIX BMaQUH B IeJIOM CJleLyeT OTHOCHTD K Ka- 
ePOPHH HaJIOKeHHbIX CTPyKTYP. apes 

VIII. Gro KacaeTcsh B3aHMOOTHOMICHHH OTJCJIbHEIX THNOB cpesHe-BepXHe- 
-Al@OZOHMCKUX CTPYKTYP HM KaJIeMOHCKUX CKaluaTHIX CTPyKTYP, TO ycTaHaBJH- 
aroTCA CJIeyIOUWe 3aKOHOMEPHOCTH: 

1. Cpeque-pepxHenaseosolicKue CTpykTypbI 10 pasMepam, cbopme u cBoemy 
pOpasoBaHHiO HECOMOCTaBHMbI C FeOCHHKJIMHAJIbHBIMH CTpyKTypaMu cbyHamen- 
ra. 


2. TekTonuyeckue dopMpr MunyCHHCKHX KOTJIOBHH KOHTPOJIMpyroTcA B MO- 
(LaBJIAIONULEM OOJIBIHMHCTBE CJIyYaeB PaSHOBO3PaCTHbIMH Pa3JIOMaMH, a He CKJlad- 
(faTbIMM CTpyKTypaMH dyHamenta, Kak 9To cuuTawT B. H. KpacumbpanKos u 
"\. A. Moccaxoscxnii ('). 

3. CpeqM OTPHWaTeIbHbIX CTPyKTYP replHHCKOTO 3TaKa MMeIOTCA KaK yHa- 
DJIelOBaHHbIe, TaK WH HalORKeHHbIe. CTPyKTYPbI YHACJIETOBAHHBIe HW 10 TEKTOHH- 
HeCKOMY IwlaHy, H 10 3Haky JIBHKeHHH, KaK paBHJIO, UMeIOT JHHeHHs'e d OpMBI 
M 3€KOHOMEPHO PacHOJIOKeHb!I Ha NWOrpeOeCHHbIX YaCTAX TPOroBbIX 30H (MHxKyYuIb- 
~ko- BayaxTuuckas, AleKcaHpoBcKad CHHKJIMHaIM) MIM Ha IpHueraromiux 
K 3THM 30HaM yuacTKax (I[lenuynbcKad CHHKJIMHaIb). Bo Bcex Apyrux cyya- 
AX (OCOOCHHO JIA CTPYKTYP M3OMeETPHYeCKOH (POpMbI) OHH ABJIAIOTCA HaJIO*KeH- 
HbIMH. 

4, Kpynuple NOJIOKUTEIbHbIC CpeHe-BepXHeMaleo3soHcKue CTPyKTypbI THNa 
Amnralicxo-Tarapckoro HW CouIroHcKoro aHTHKJIMHaJIbHEIX NOJHATHH ABJIAIOTCA 
THIMUHBIMH YHaCJeAOBaHHbIMH CTpyKTyPpaMH KaK MO TeKTOHHYeCKOMY Many, 
Tak H MO 3HaKy JBYKeHHH. 

5. MeaKkve anTHKJIMHaJIbHbIe CTPyKTYPbI TepWMHCKOrO 9TaxKa WTaMMOBoro 
THMa CBASAHbI C HEOOJIbIHMM AM3bIOHKTHBHbIMH HapylWeHHAMM, MMeIOLULMMH, T0- 
BUMMOMYy, XapakTep cOpoco-cABuroB. CpeqM HUX MOXKHO BbIACIMTb AaHTHKJIH- 
HasIM, IPHypO4eHHpIe K CEKYIIMM HapyWIeHHAM Ha y4acTKaX Pe3KHX PasBOPOTOB 
KaJIeMOHCKUX cTpyKTyp (KoKxopescKas, Hozocesoscxasn vu Ap.). [pyraa rpynna 
ITAMMOBBIX CPeHe-BePXHEeMaJICO3ZOHCKUX MOJIOMKUTEMbHBIX CTpykTyp (KaBKas3- 
ckad, DpipKampcKkan, JIOKWIMHCKad M Ap.) MpHypoveHa K [M3bIOHKTUBHBIM Ha- 
DYIWICHHAM B 3OHAX COWICHEHHA NapaJJIeIbHbIX HM KHEMAeCOZOMCKUX NOXHA- 
ru uw mpormOos. AHTHKJIMHAJIbHbIe WITAMMOBEIe CKJIaKH ABJIAIOTCA HanOosee 
MOJIOJILIMA CTPyKTypaMH TepUMHCKOFO 9TaKa, BOSHUKIUHMH, MO-BUAMMOMY, B 
KOHI€ Masleo30a WIM ake B Me3030€. 

IX. Jlesouckue HHTpPy3Hu WeMOUHOrO H CyOUleMOMHOFO COCTaBa 3AKOHOMEPHO 
IpHyPOUeHbI MOO K BHYTPHTeOCHHKJMHAJIbHbIM NOAHATHAM, JIMOO K yacTKaM 
IPOrHOOB, WIA KOTOPbIX XapakTepHa OpaxunofoOnad opMa CKaOK HKHE- 
MaJleOSOHCKHUX TOVJILE. 


Beecowsublii HayyHO-HCceqOBaTeIbCKU It Tlocrynuuo 
reoulOrHuecKHUH MHCTHTYT 5 XI 1958 
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M93H CAH-XYA 


K METPOFPA®HH ®OCPOPHTOB BACCENMHA KAPATAY 


(I1pedcmaeaeno axademuxom H. C, Ilamcxum 10 I 1959) 


Cymectayioulue KlaccuuKanun dbocpoputosp Awa KapataycKoro OacceH-| 
Ha OCHOBaHbI Ha pasuuHEIX MpuHyunax. Il. JI. Bespykos B 1936—1946 rr. mpu-}}| 
HsaJI 3a OCHOBY KulaccudMKalun crpyKTypHble ocobenHocTH (*), A. C. Cokosos, 
B. M. Pummenpcap6 u A. MW. Cmupxos B 1948—1957 rr.— xumuyeckHh CocTaB ||| 
(2,3), A. T. Tpyxauepa B 1952 r. — crpyxtypy docopuTos uM XapakTep IeMeH- }, 
va (4) uv. m. OfHako reneTuyeckHe THMbI (POCPOpHTOB, Tak 2%Ke Kak THMbI Upy- 
THX OCAJOUHIX MOPO, OJPKHbI BbILeIATbCA TAKHM OOpasoM, 4TOObI OHH OTParka- 
JIM OMPeMCJIeHHbIe YCIOBHA OTOXEHNA WM COOTBETCTBOBAIN PallWasIbHOH H3MeH- 
uHBOCTH (poctpopHTOBbIX 3alexKeH. Mcxoya us sTOrO, WIA PacosHaBaHHA THNOB 
(boctbopHTOB HeOOXOAHMO YUHTHIBaTb BCE SJIEMeHTHI, BCe MPH3HaKH JaHHbIX MO- 
pol, a He TOJIbKO CTPyKTYPbl H XHMMYCCKHH COCTaB, He TOJIbKO CTereHb chocda- 
TH3allMH WIM XapakTep IWeMeHTa HM 3epeH. 

Terporpacduyeckoe u3y4enne tbocctbopuTos Kapatay Mo3BouIdeT pacio3HaBaTb 
pasJIMUHbEIe MHHepasioruyeckue (opMp! PocdaToB HM pasJIM4HbIe POpMpI ocar- 
HbIX Mopoy. Baifetenue TuNoB docopuTos u dociatTcosepKallilux MOpox cno- 
COOCTBOBaJIO CPaBHHTeJIbHOMY H3y4YCHHIO KaK MaKPOCTPYKTYPHBIX OCOOeHHO- 
cTeli Mopox, Tak HM MeTporpaduyeckHX pa3pe30B OTJCJIbHbIX MeCTOPOKeHHH HM 
MIpHBesIO K PAY BbIBOAOB Ha OCHOBAHHH NOJYYeHHBIX HOBbIX AaHHbIX. B Hactos- 
ULeM COOOLMLEHHH ONVMCAaHbI HEKOTOPbIe pe3yJIbTaTHI HAOJIOJCHHH, MOJYYeHHBIX Ha 
tboctbopuToBBIX MecTopoxkyeHHAx Kaparay, Kox-JKon, JKanpi-Tac, Axk- , 
Ibxap, Kox-Cy, Cepepo-BepkyTbl H HeEKOTOpbIX J,PyrHx. 

Ilpu u3syseHHu MecTopoxKJeHuH yaslocb OOHapy2xKUTb CocdopuTh! Cc ABHOH | 
KOCOHM CJIOHCTOCTbIO, KOTOPaA XapaKTepHu3yeTCA MOJIOrHM YIVIOM HaksJoHa (10— 
15°) cuoeB, BbI,ep2KaHHbIMH TpaHHIaMH UX B pa3spese, MPAMOJMHEHHOH chopMoH, 
OJHOPOAHBIM COCTaBOM H XOpouleH COPTHPOBKOH MaTepHasa cOHKOB. MutTepec- 
HO, UTO B OJHOM H TOM Ke OOHAXKCHHH KOCAA CJIOMCTOCTb MMeeT Pa3Hoe HalipaBule- 
Hue. HaMune KOCOH CJIOMCTOCTH yKa3bIBaeT Ha IpHOpexKHO-MOpCKoe MpOuCcxox- 
menue tocdoputos. MocopuTpl C KOCOM CJIOHCTOCTbIO OOHAPYXKEeHbI TOJIbKO B 
joro-3alaqHOH uacTH OaccefiHa (MecropoxyeHHe Kox-JKoH nu JKanpi-Tac). 
O TOM xe CBHJeTEIbCTBYIOT MPHCYTCTBYIOWME 31eCb NOHTOMUTHI CHHE3eJICHbIX 
BomopocsieH. HaoOopor, Mbi He HalllJIM TaKOH TeKCTypbI B cboctopuTax ceBepo- 
BOCTOUHOM YacTH Oaccelina, re MaKpOCTPyKTy pb (bocsopHToB XapakTepH3yorcsa 
B OCHOBHOM TOHKOM TOPH30HTaJIbHOH CJIOHMCTOCTHIO. 

IIpH MMKpocKOMMYeCKOM UCCeEOBaHHH ObWIO BLINeeHO TPH CTPyKTYPHbIX 
Tuna (bocopuTos: 1) sepHuctue, 2) ooHToBBIe, 3) KpyMHbIe OOJOMOUHEIe; 
KPOMe TOrO, BCTpe4aloTCA CTPyKTyPbI H Oosee CMORKHOM, HO OMMKE HeOMpere- 
JleHHoH cbopMpl. Ilo rene3sucy mo cTaqHaM reHepallui Opilo BbIeueHO Tak xe 
TpH TuMa: MepBad renepatiua — cdbocdarupie sepHa 6e3 KaeMKH; BTOPad reHepa- 
IMA — CpoctaTupie 3epHa c docdaTHoH KpHcTasIM4eCcKOH Kae€MKOM UM OOJIMTHI; 
TpeTbA renepalluA — THMbI CIOXHIX OOJMTOB TpaBHHHbIX pa3MepoB C OGJIOM- 
KaMH. 

Kaemku kpuctamueckoro cbocata BoKpyr doccaTHbIxX 3epeH sABJIAIOTCA 
BTOPHUHBIMH OOPasoBaHHuAMH. OHM BO3HHKJIM BOKPyP OTCOPTHPOBAHHEIX H CKOH- 
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eae me ne ABYKEHHEM BOMbI SocarHBIX 3epeH HW MpescTaBAIOT cool 
{e€MeHT OOpactaHnua. 

B OaccefiHe MoxKHO HaGmORaTE HHTEPeCHY!0 3AKOHOMEPHOCTh pa3MelleHHaA 
f€peuHCJICHHBIX THMOB (ocsopuTos. 

IIpexye Bcero Hao OTMeTHTD, UTO Cc CeBepO-BOCTOKa Ha 1ro-3alay, BKpecr 
1 Sata Oaccelina, pasMep 3epeH yBeMUMBaeTCA BO MHOFO pas. J\isa cepe- 


o-3alaquoro pakoua (Kox-Cy, Ax-JaKap) xapaxrepur MerKue dboccbaTHnle 3ep- 
4a O€3 KaeMKH, 


103 Kok-LpKo4 Lx aHb/-Tac 
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Puc. 1. Cxema netporpaduyeckoro paspesa Kox-Cy, Kox-]xKon qboctbaronocuol dbopmauur 
Manoro Kapatay. A — HwxKHHe JonoMuTEI, 5 — kpeMHeBad Nauka, B — nuxKHAA CochopuT- 
Had tauka, / — mpomexyTouHas nauka, J] — pepxuaa cboctoputuaa nauka, E — JlamTun- 
ckaa cauTa. 1—V1IJ — raapubie THMbI (ocopHTOBbIX OTMOKeHHH. 1 — KPeMHUCTHIe PocopuTEt 
BbICOKOrO H cpewHero KayecTBa, 2— KpeMHUCThIe POCHOPUTH! Hu3KOFO KayecTBa, 3 — Kap- 
OonaTHBle choccdbopuTEl, 4 — cboctbaTo-KapOounaTHble Mopoybl, 5 —IrsIMHHCTO-KPpeMHHCTbIe 0- 
pont, 6 — kpemeHb, 7 — KapOoHaTHbIe Moposbl—u3BecTHAKH, 8& — KapOoHaTHble Nopobt 
— NomomutoBble, 9 — docdaTHble 3epHa 6e3 KaemKH, JO — cpoctbaTHBIe 3epHa c KaeMKOH, 
+1 — coccatuble oomutE, 12 — chocdbaTHble rpaBesHTbI Cc OOOMKaMu 


K joro-3anayy MW 1Oro-BOCTOKY MeJIKO3epHHCTHIM doctaT mocTemeHHO 3aMe- 
HA€TCH 3epHamu cbocdata cpeyHero pa3Mepa c KaeMKamn. JIasee culeqyroT coc- 
aTHBIe OOJHTHI. Y CaMok 1Ox%KHOK OKpanupl Oaccelina (JKanpi-Tac, Kox-JbxKon) 
MOABJIAIOTCA CJIOXKHBIE MO CTPOeCHHIO (OPMbI OOJIMTOB TpaBHHHbIX Pa3MepoB Cc 
OOJIOMKaMH, KOTOpbIe HaGOAaoTcA B OOpasilax C KOCOM CMouCcTOCTHIO H3 Kox- 
T>xou u JoKaupi-Tac. Ilo-BuqumMomy, mocuieqHHe OOpa30BaJIMCb CJIOXKHbIM MyTeM. 
Ouv nospeprauch MepeMmelleHHio HW MepepaOorke panee OTMOXRKeHHOFO MaTepua- 
Na BOJIHCHAAMH MOpCKOl BOLI. OoMTOBEIe POCHOpUTH!, KaK HM OOJIMTOBBIC MOp- 
CKHE MOPOJbI BOOGIE, 10 COBPEMCHHbIM BOS3PCHHAM, OOPa3OBbIBaJIMCh B TEMNJIOM 
Mope Ha HeOoubWOH riyOuHe, OmxKe K Oepery. M. C. [Betos cuntaer, uTo TH- 
IHUHBIC OOJIMTOBLIC OOPA3OBaHHA MpeMCTABJAIOT COOOIO OTOXEHHA OKOIO Apa 
HOBOrO"ocay{Ka U3 pacTBopa. KakjMbI 3HaeM, POCT OOJIMTOB MOXKeT MPOMCXOMTb 
30 BSBELICHHOM COCTOAHHM MW B MaCCe MJIMCTOrO HIM KOMNOUAHOrO OcaqKa. OTu 
YCNOBUA OCYILECTBIAIOTCA B IIpHOpexKHbIX YACTAX MOPeH H B MCTOUHMKAX C Oyp- 
IALCH BOZOH. CuleqoBaTeIbHO, CTCNeHb JBMXKCHUA BOJbI H OMpPeeJIAeT B OCHOB- 
10M BemMUMHY OOMTOB. TlostomMy MOxKHO AyMaTb, YTO BOJIHEHHA HM JBHKeHUA 
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MopCKOH BOJbI B }OrO-3allaqHOU YaCTH Obi 3HAYHTEIbHO CUJIbHee 110 CPpaBHeHHIG) 
¢ Ce€BepO-BOCTOUHOH. | 
JlaBuHo y2Ke U3BeCTHO OTMYHE MO JMTOJIOrHYeCKOMy COCTaBY reOCHHKJIMHaJIb+ 
HIX octopuToB oT MaTtopMeHHEIX. IlepBpie H3 HAX npederanienas KPeMHH- 
CTBIMM pasHocramu. Ja doctopuToHocHoro OacceHHa Kapartay (’) XapaKkTepHC} 
IpeoOaanve KpeMHUCTHIX pasHocTelt PocPopHTOB Ha CeBepO-BOCTOYHOH okpaH> 
He, a Ha 1oro-3amaqHoH — KapOOHaTHBIX. of 
Cyenana onpirKa NOsOliTH K BbIeseHHIO THNOB (OCPOPHTOB M0 neTporpady4 |) 
YeCKHM Upu3HakaM. OCHOBHBIMH NeTporpadwyecKuMM TeHeTHYeCKHMH THMAaMW 
<poccbopuTos u cboctopcoxepxKallux MOpok MecTopoxR CHA Kox-J>Kou, JKanbt}) 
Tac, Ax-JbKap, Kox-Cy u Apyrax aBasioTcs cilefyroule (puc. 1) eon M 
I Tun * — xpemuncrsie coctboputel. PocaT MesKO3epHUCTHIH, (6e3 KaeM-4 
KM; (bocopuTH TOHKO- MH cpefHecTONcTEIe. CosepxkanHHe P,O; 19—30%. Woc,; 
cbaTHple 3epHa CBA3AHbI XaJIILeOHOBbIM ICMeCHTOM HM peAKO KapOoHaTHBIM. 
Il Tum —xkpemuucTo-ramHuctTble (bocaTHble MOpoAbl C MeJIKOSCPHHCTBIMhI}: 
cbocpaTamu 6e€3 Kae€MKH, TOHKOCJIOMCTHIe, YacTO MepecaMBaroulMecsn C OTVIO-| 
*KCHMSIMU, JIMIeHHBIMA (ocaTHEIx OOpasoBaHuit. Cogepxanue P.O; 1—19%: 
II] run— coccarHo-KkapOonaTHble MOposbl, NepecavBarolllMeca C MpOcso-) 
IMM TJIMHMCTO-KpeMHMCTHIX CuaHWeB. occa MeJIKO3ePHHCTHIM. CoyeprkaHHe}) 
P,O, KoueOuleTca B Mpemenax 10 — 20%. | 
IV run* — docoputs! ¢ KpeMHMCTbIM eMeHTOM; rpyOaad M CpeAHAA cIOUy 
ctoctb. CrpyKTypa ochboputa MosavuHad uM yrioBpatas. OoJIMTbl — 3epHel 
c KaeMKaMH. P,O; 24—38%. 

’ V run—uactToe uepeqoBaHue KapOOHaTHO-KPeMHUCTHIX CJIOMCTHIX cocpo-} 
PUTOB, 3€PHHCTO-OOJIMTOBOH CTPyKTypbl, C MpocJonkamu T MHHCTO-KP@MHHCTBIN 
cmauies. P,O, 10—25%. i! 

VI tun* — xapOonaruble (boctpopuTh! c KOCOH cmoucTocTbio. Iloxq muKpo- 
CKONOM HaGwJIOWaeTCA OOMMTOBO-3epHUCTHI cpoctbaT. P,O, 24—35%. 

VII run* — coccbopurh! rpaBemMTOBbIX pa3HOCcTell C KapOOHaTHBIM IeMeH- 
TOM, CJIOKHAA OOMMTOBAA KOCaa cMONCTOCTb. P,O, 20—30%. 

Tlopogbi yka3aHHbIX BbILLe FeHeTHUCCKHX THIOB 3AKOHOMEPHO pasMelilaloTca 
MO pa3pesy, BKpecT mpocTupanua Oaccetina Kapatay. B ceBepo-3amaqHou 4acTH 
qpocopuTosoro OacceliHa BBbIeAIOTCA cJIeqyroulMe (Be dalluu (Yepesyroulue- 
ca). Ha cepepo-3anayle KPeMHHCTO-CJlaHWeBad; K HeH OTHOCATCA MecTOpOxK JeHus| 
Kox-Cy, Yu-Bac u oco6denuo Ax-Jbxap. KapOonatupie docdopuTnl Mrparor Cco- 
BePUICHHO TOAYHHeHHy!0 powb (I, Il uw V Tunpr). Ha woro-3anafe pa3sButa KpeM- 
HUCTO-KapOoHaTHaa cbocbopuTHaa dalua. K we oTHOCHTCA rpynna MecTO- 
powkyenui Kox-J>Kxou, JKanpi-Tac (V—VIII Tune). 

B cooTpercTBHl C 3STHMM JBYMA (allWAMH 3aKOHOMePHO PpasMellaloTca pas-i 
Hbl€ CTPyKTYPbI WH TeKCTypbI (bocopuTOB HM pasHbIe TeHeTHYeCKHE THIBI nopog.| 
Tak, B NepBou :balluv pasBuTHI POCc*OpUTHI B OCHOBHOM C IIpOCTHIMH UH Oovlee MedI- 
KMMH 3epHaMu. Bo Bropou dbaluu cdbocopuTsl OTMMYAIOTCA Oosee CIOXHbIM CTPO-+ 
€HHeM 3epeH HeCKOJIBKUX TeHepalluH UM Oovlee KPYMHbIMH Pa3sMepaMH 3epeH.! 
B 9THX (allWaAX oOTpasHlacb pa3siM4uHaA UcTOpua dopMupoBaHHA docdaTHoK 
CepHH B pa3JIM4HbIX YaCTAX OacceHHa. | 

Halo nmoJuepKHyTb, 4YTO THIHUHBIC OOJHTOBbIC (ocopuTh! HaKalJIMBaJMCb, 
I10-BHJMMOMy, TOJIbKO B Ooslee MOABHXKHOH 30HeE, KOTOPaA pacMOoularalach Ha 
M@JIKOBOJHbIX YUaCTKAX, PaCMOJIOMKeHHHIX OMKE K WEHTPaJIbHOMY NOHATHIO 
Kaparay. 

Uro kacaerca naleoreorpapuyeckoH OOcTaHOBKH HakoMeHuA choccbopuTos, 
TO Hall JaHHble pacxoqatea c npegzctapsennem II. JI. BespyKosa. 

HoppiMi JaHHbIMM yCTaHOBJIeHO, UTO OCaXKM Ooslee MeKOrO MOpaA pacnowa- 
rarorcs B 10ro-3alaqHou YacTu OacceHHa. HaoOopor, doctatonakonsenne B AK- 
IbKap, Kox-Cy u Yu-Bac, koroppie pacnowlaraiorcA Ha CeBepo-BOCTOKe ceBepo- 


il 


HI 


; * Comepkannve P.O; —mo ganHpim KapataycKol reomoropasBeqouHoli 9KcieqMIMH. 
EcaM UcMOub30BaTb KsaccHpuKalluMlo (pocpopuToB moO cTeneHu dochaTu3alun, mpeqiaraemon 
b. M. TPummenpcap6om u A. C. Cokosopbim, TO MOKHO Aa mMo6oro us TuNoB I, 1V, VI u VII 
BhICAMTh PAX NOATHMOB ocdopuTow BbICOKOTO KayecTBa (Gomee 28% POs). 
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laHOH YacTH Oaccelina, OCYULeCTBHIOCb B YCMOBUAX OTHOCHTEJIbHO Soule ruly 
KOBONHOrO MOps. 

Ec. BCHOMHUTb OOULy10 KapTuny Maeoreorpapuu cpequero KemOpua Kapa- 
VCKOM TeOCHHKIMHAaIM, TO JerKO yOeqUTbCA, YTO MEMKOBOAHAA 30Ha cboccopu- 
BOrO MOPA IIpHMbiKaJIa K CpeqHHHOMY MoAHATHIO Kapatay, KOTOpoe BO3HHKJIO 
OHI TpoTeposo” — B Haase HW KHETO KeMOpHA, a BO BTOPOH NMoOJOBHHE 
PAHero KeMOpHA BHepBLIe MOrpy3uJocb MO ypOBeHb Mops. 

Ha cepepo-3anaye OacceHHa mporu6aHne, 0 BCel BepOATHOCTH, He GplJI0 T0- 
DAHHBIM. Bo BpeMeHH OO6pa30BaHHA MPOMbILIIeHHbIX 3amexel cbocdopuTos, 
My POUeHHbIX K HMKHEH HM BePXHeli YacTaM cpoctpopuTOBON cepHu, STOT pation 
IIbITbIBAJI OTHOCHTeJIbHOe 3aMejIeHHe B MporHOaHHu HM HeKOTOPOe COMeJIeHHe, 
TA HW He CTOJIb MejWIeHHOe, KaK Ha iOro-BOCTOKe VM Joro-3anaye. HanOompiee 
porHOanue Onlwio Ha CeBepo-3anaye GacceHHa BO BPeMA OTJIOKeHHA CpesHel ua- 
M cdoccbopuTonocHol dopMatnu. B sToM OTHOMIeHHM MpescraRsaeT TakxKe UH- 
pec pacupeyesenHuve 3epeH TeppHreHHoro KBapla. 

|B wwakuel M BepxHeH “acTAX 9TOM CepHH 3epHa ero Coulee KPyNHbIe, YeM B 
(eHeH. 

_ Bo3mMoxKHO, Ha MeCTe NOLHATHA CYWIECTBOBAJIH OTJJIbHbIe YYACTKH BbIPOB- 
FHHOM Cy, C KOTOPOM MpOMCXOUN HeSHAUMTeJIbHbIM CHOC MeJIKOrO OOJ10MOU- 
TO MaTepnasia. Bosee BepOATHO CyleCTBOBaHHe Ha e€€ MeCTe MeJIKOFO MOpa, 
J KOTOPOM HaKOIJIe€HHe OCaKOB WIJIO 3HaYHTeIbHO MejvIeHHee, eM B IporHOax 
1 oro u Maoro Kapatay (°). 

| B Oouee MeKOBOAHOM O6sacTH HakaluiuBalacbh cbociatuaa dallua, KPeMHH- 
/0-KapOonaTHad. HaoGopor, B OTHOCHTEIbHO TlyOOKOBOAHOM OOIacTH OOpaso- 
hjlacb (pallu TIMHMCTO-KpeMHMCcTad. Takue (pallMasibHble COOTHOMIeHHA, MO0- 
WMMOMY, CXOJHbI C OcOOeHHOCTAMH cpopMaltun «Mocopua» B CKaJIMCTHIX To- 
AX (CIA). 

| Uro Kacaetca HCTOUHHKA (octopa, TO 10Ka B 9TOM BOMpoce MHOFO HeACHOTO. 
[lHaKO, HCXOJ\{ W3 KOCBeHHEIX cooOpaxenuit (°,°), MorxKHO TyMaTb, 4YTO BEPosT- 
pli HCTOUHMK tpociata CBA3aH C BYJIKAHHYECKOM JCATEJIbHOCTHIO. 


| 


| Mockosckuli reoworopasBeqouHbIit MHCTHTYT Tlocrymus1o 
um. C. OpmxonuKkuyse 5 I 1959 


IMTMPOBAHHAS JIUTEPATYPA 
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PEOJOFH| 


K. O. POCTOBLIEB 


O BA3AJIbHbIX OBPASOBAHHAX BAHOCA BACCEMHOB 
PEK 3EJIEHUYK HW KYBAHb 


(ITpedcmaeneno axademuxom A, JI. AHULUHOLM OM TIS9) 


BalioccKue OTOXKeHUA WWMPOKO pacmpocTpaHeHbl B Npesesax OacceHHOB Pp!) 
Bobo 1 Manpiii Senesuyk u KyOaHb. OHM MpOTATMBAaIOTCA WMpOKOH NO 
cof mo ckmony Ckamuctoro xpe6ra, yxofa asleKo 3a Npeyesbl HHTepecytouye| 
Hac palona. i 

Tlpegcrapuen GOalioc B OCHOBHOM JOBOJIbHO OLHOPOAHON TOMMeH CepbIx TIM} 
colepxKalluX Ha Pa3/IMUHbIX YPOBHAX TOPH3OHTbI CHCPHTOBbIX KOHKPelll} 
W peKue MPOCJON PAHHHCTHIX NecuaHHKoB. B OCHOBaHMM PIMHUCTOM TOU BCI} 
my 3auieraer OasaJIbubili TOpH30HT MoLIHOCTHIO OT 0,6 Zo 10 M, mpegcTaBeHHE 
KPHHOMAHbIMM WSBeECTHAKAMH, TeCuaHHKaMH M rpaBeuTaMu. OTOT Oa3aJIbHE} 
TOPH3OHT MOXET ObiTb IpocexKeH B BUC NOYTH HEMPepPbIBHOH MOOCbI OOHAKeH! 
oT BoLopasyena p. Bompmaa Jla6a uv Ypyn Ho Aounup p. KyOanu u fAasee J) 
BOCTOK. B 6oJIbIIMHCTBE CJTyYaeB OH OOPa3syeT B pewbetbe HEOOVJIbITyIO KySCTy 
OUeHb 4eETKO (PUKCHPyeTCA BO BCeX paspesax cpefHel 1opbl. OAHAaKO ecu BO} 
HOWICHHH BOSPAaCTa BHIMeMexKallleH PIMHUCTOH TOLL cpequ uCcceoBaTesen re 
morun Kapka3a He MMeeTCA Cepbe3HbIX PAa3HOFacHH, TO BOSPaCTHOe NOJIOKeH) 
ee Oa3asIbHOrO TOPH30HTAa C aBHHX NOP HM AO HaCTOAMerO BPeMeHH ABJIAeT( 
TIpeMMeTOM AHCKyCCHH. | 

A. A. 3aTBopHulkuk (7), BNepBbIe yCTaHOBHBLUIMH HaMune CpeHeIOpcKy) 
oTJOxKeHu B WomMHe p. KyOanu y ct. Kpacnoropka, CuHTaJl BO3MOXKHbIM OTH 
CHTb Tl€CUaHHKH MW KOHTIOMeparTHl, 3asleraiouive No rivHaMu BepxHero Oaloc. 
K Hu43aM Oalioca HW K BepXHeMy JIeHacy. 

I. E. Tumouenko (8) nomaras, uro ropu80HT KPHHOVMHBIX H3BECTHAKOB 
6accelinax pp. Ypyn, Bospuiohk u Maspimi Senenuyk OTHOCHTCAH K HWKHE 
aaleny. Bepxueaaenckve o6pa30BaHua, no MHeHuIO I. E. IInmouenxo, 3ne¢ 
OTCYTCTBYIOT, UTO CBA3AHO C MECTHBIM TepepbIBOM. 

OrsOxKeHHA aaJIeHCKOrO Apyca Obi OOBEKTOM JeTaJIbHbIX MCCJIeEOBaHy 
E. E. Muraueson (*). Ha ocnopaHuu o6pa6oTKW 3HauHTeJIbHOrO MaJsIeOHTOJOLI 
yecKOrO MaTepHala OHA IIPeMIORKUMAa BHICIHTb B COCTaBe aaJICEHCKUX oOpas 
BaHHi Ba HOBbIX Apyca — KsadapcKH HM KaponuKcKUuH. Lopu3s0KT KpHHOK) 
HBIX Hu3sBecTHAKOB E. E, Murayepa oTHocnT 3anafHee p. AkcayT kK KapNOHut 
cKomy spycy, K Bepxam 30HbI Ludwigia murchisonae, a BocrouHee p. AkcayT - 
K BepxHel uacTu 30HbI Ludwigia concava. 

Mnol TouKu 3penua mpuyepxkusarorca VW. P. Kaxagse, A. JI. Warapenu 
np. (°, *), cunTatomme nauky 6ypbl KOHTIOMepaToB, MeCuaHHKOB HM KPHHOMHBI 
M3BeCTHAKOB B JouMHe p. KyOanu Oa3aIbHbIMH OOpas0BaHHAMM TpaHcrpeccui 
Horo BepxXHero OacceHuHa. 

C. C. Kysuenos (°) uw H. A. Auc6epr (4) orHocaT ropu30HT KPHHOMHBIX W 
BeCTHAKOB K BePXHeMY aaJieHy, HE YTOUHAA CFO 30HAJIbHYIO MIPpHHaLMexKHOCT 
IIpu onucanun xe CxXeMpbI CTpaTurpadun Oaccelina p. Beso on BcTynaiwr B Op 
THBOPeune, YKa3spiBad, YTO BePXHeaaJIeEHCKHH FOPH3OHT U3BECTHAKOB COsepxI 
3OHAJIbHbIe (POPMbI HHXKHETO aasleHa — Leioceras opalinum Rein. u L. cost 
sum Quenst. 
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OrmeyeHHble NpoTMBOpeyua MexKAY pasmvUHEIMH HCCJ€QOBAaTeAMH yrJty6u- 
auch HO TOYO, NTO Take Ha COBeMaHHH MO CTpaTurpaduu Me3030s8 aulpmulicKoli 
oui tora CCCP B Mae 1958 r. ne Opin0 AocTurHyTO Obimero MHE€HHA, HB YHUCDMILH- 


DOBAHHOM TaQJIMIe HWKHIOIO YacTbh paccMaTpHBaemoro: TOPH30HTa OTHECJIH 
aaJIeHy, a BEPXHIOIO — K Oaiiocy. 


p. Xycta- p.Kapdowuk Canka xy. banka cman. 
Kapdornun p.Akcaym Pieces Hopaked  Gocmok Kyle Kpacuoeopka 
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Puc. 1. Comocrapmenve paspesoB MorpaHuuHol yacTH aaeHcKoro M GalioccKoro sApycos B 6ac- 
celivax pp. SenenuykK u KyOanHb. J — nopepxHocTM pa3MbIBa M Hecoriacua, 2 — rpaBenHTH 
HM KOHTIOMepaTb, 3 — NecuaHvKH, ¢ — rviMHMCTHIe MecuaHuKu, 5 — rauHbl, 6 — o6OMOUHBIe 
OpraHuvyeckve H3BeCTHAKH, 7 — KPHHOMJHbIe HM MecuaHNCTble H3BeCTHAKH, 8 — cCHepHTOBbIE 
KOHKpeluu ' 


Takoe pacxoxKeHHe BO BSIviAflax Ha Oa3asIbHble OOpas0BaHHA CpesHel 1opE 
OObACHAeTCA, C OMHOH CTOPOHE!, OeMHOCThIO (PayHbl B TOPH3OHTE . KPHHOMHEIX 
W3BeECTHAKOB, aC Apyrow — HaJIH4HeM B HHX NePeOTJIOKeHHHIX POpM U3 NoMe- 
*KalluxX OOpasoBaHHH aasleHa MH TOapa. 

Kyou K pelleHHIo 9TOFO 3alyTaHHOrO HM CJOMKHOFO BOMpOca ceyeT HCKAaTb 
B JleTaJIbHOM aHasIu3e MCKONaeMOH (ayHbI HM CTpaTurpaduyecKHX B3aHMOOTHO- 
IWeHHH C BbIIIe- H HWDKeeK AWM OTJOMKCHHAMH. 

Ham uccleqoBpaHua OplviH HalpaBJIeHbI 10 STOMY IyTH, 4YTO NOSBOMHIO cye- 
JaTb OMPeAeJICHHbIe BbIBOAbI, KOTOPbIe MOJOXKEeHbI.B OCHOBY WaHHou craTbu. na 
BbLINCHCHHA STOFO BOMpoca OOpaTHMCA K HEKOTOPbIM PaspesaM HHTepecyroUlHXx 
Hac OOpasoBanult B OacceHax pp. SemenuyK u KyOanb. } 

B-yomnue pp. Xycca-Kapfouuk u AxcayT MoscrusatollMe Oalvioc oToxwKeHuA 
TIpeACTaBJieHbI TIMHUCTBIMM NeCdaHuKaMk HM TIMHaMH C CHJePHTOBbIMA KOHKpe- 
WMAMM; MoulHOcTh nayku 12—15 mM. B wuxHei uacru ee Hamu coOpanp Leioce- 
ras opalinum Rein., L. comptum Buckm., L. bifidatum Buckm. B Bepxueii 4a- 
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eTH NOABaAMIOTCH MpelcraBuTenu 30HbI murchisonae — Leioceras sinon Bayle,| 
L. uncinatum Buckm., L. gotzendorfensis Dorn., Ludwigia murchisonae}, 
Sow., L. bradefordensis Buckm. B Kposue 1a4dkH HEMOCpeCTBeHHO MON, TOPHSOH:)) 
TOM KPHHOHHEIX U3BECTHAKOB Halifexpi Leioceras acutum Quenst., L. wilsoni{iy 
Buckm. a 

Ha STHX OT/IOXKeHUAX CO CueaMM pa3MbIBa 3asleraeT TOPH3OHT KPHHOMAHBIX) 
U3BeCTHAKOB, ColepKallluit B MOJOWMIBe MepeoTO*KeHHy10 (ayny aaena, a BBILIE} 
3aKIOUAIOIMit KPyNHDIe He ONpeyerumpre oO Bua Lytoceras u Sonninia. O6-) 
pasoBpanua 30Hbt Ludwigia concava, N0-BUAMMOMY, Pa3sMbITBI Tepes OTJIOXKCHHEM|,, 
6a3aJIbHOro TOPH30HTa KPHHOMAHbIX H3BeCTHAKOB. IlocmeqHue kBepXy CorlacHa 
CMCHAIOTCA TOUCH PIMH, B KOTOPbIX HeMOcpeACTBEHHO Hay] U3BECTHAKAMH Ha-}; 
Mu ompeyerennr Stephanoceras freycineti Bayle, a B 20M pple Witchellia sub-, 
tecta Buckm., xapakrepusyioulue 30HEI Otoites sauzei u Witchellia romani 
uukHero Galioca. TopH30HT KPHHOUHHIX M3BECTHAKOB, CyAA Mo crpaTurpadu-l, 
YeCKOMY TOJIOKECHHIO HW 3aKJIOYeHHOM B HEM (bayHe, MOMKEH OTHOCHTECH K ca-}, 
MbIM HH3aM Oalioca — 30He Sonninia sowerbyi. ' 

Tlanee Ga3abublit TOpH30HT KPHHOMAHEIX W3BeECTHAKOB MpoOCJexKUBaeTCA} 
B Oacceline p. Kapfouux, re 1oxkHee xytTopa Keispit OKTaOpb HadsiojaeTcal, 
culeLyIOULMH BOCXOALMM paspes: ih 

1. Temuo-ceppie MeCYaHHCTHIe TVIMHbI C KOHKPeIMAMHM CHAEPHTOB, a B KPOB-}, 
Jl@ — C MPOCMOeCM OOJIHTOBbIX 2KEJIESHAKOB. 

B 8—10 M HwKe KPOBJIM MIMHUCTOM TOMMIM U3 TOPH3OHTOB KOHKpelHi HaMA} 
ompemetenpt: Leioceras acutum Quenst., L. gdtzendorfensis Dorn; Ludwigia}, 
murchisonae Sow., L. obtusa Quenst. u Apyrue upeyctasuTesu 30H Ludwigia} 
murchisonae. HenocpeycTBeHHo Mo, rOopH30HTOM M3 H3BecTHAKOB B3aTa Lud-} 
wigia casta Buckm., yka3piBaioujan y2xxe Ha 30ny Ludwigia concava BepxHero], 
aaJieHa. | 

2. Ceppie H pO3OBbIe KPHHOWAHbIe H3BeCTHAKH 0,8 M. 

B wwxKuel “actu miacra Hamu BcTpeyenn! Sonninia crassispinata Buckm. 
HW MepeoTuoxKeHHbe MemKHe Ludwigia. 

3. Baume, Kak M B OCTAJbHbIX palioHax, CJleyeT PIMHUCTAaA TOJIMLAa, Ha Jle- 
BOM Oepery p. KapOHHK B OCHOBAHHH ee BEIJeIAeTCA Nauka Me€CYAaHHKOB MOULHO- 
cTbi0 20 9 M. [lecuaHuKu 3asleraroT BMOJIHe COracHO C rOpH3OHTOM KPHHOMHbIX 
U3BeCTHAKOB, B HWKHEM “YaCTH NepecaHBaAcb C HHMM, HO He Cpe3aloT H3BeCT- 
HAKH, Kak cuuTaeT H. B. )Kusaro. 

VispecTHAKM C MOJIOTHMM yrviaMv Malena MOMHHMAaIOTCA MO CKIOHY JOJIMHBI 
p. Kapouuk ¥, ornOaa nuiato Yapou, mepexolaT Ha JieBEIt CKJIOH JOJIMHBI 
p. Ky6anb. 3yecb, B BepxOBbAX Oauku Kapakenfx, HaxofuTcA HaMOoslee NOHO 
cayHHCTH4eCKH OXapaKTepH30BaHHbIli paspe3 BePpXHeaaJIeHCKHX M HHKHeOaH- 
OCCKHX OTJIOXKeHHH: 

1. Ceppie 1 cHpeHeBbie MecuaHHCTHIe 'IMHbI C TOPHSOHTAMH CHEPHTOBLIX KOH- 
41021; Ce ne NMP METS Ty ek 

B cpequel 4acTH Nauk W3 CHJeEPHTOBbIX KOHKPellHH HaMu BbIOUTHI Leioceras 
decipens Horn., L. acutum Quenst., L. wilsoni Buckm., L. sinon Bayle var. 
enode Horn., Ludwigia murchisonae Sow., L. bradfordensis Buckm., L. um- 
blicata Buckm., L. falcata Horn. B pepxuel vacru nosBaaiorcA (cbopMbI 30HBI 
Ludwigia concava, 43 KOTOpbIX OCOOeCHHO MHOFPOUNCJeHHbI mpeycTraBuTeiM 
Ludwigia casta Buckm. u L. corun Buckm., Tunwunpie xe BHJbI M3 rpynnet 
Ludwigia concava kak 3ecb, Tak HM B paspese p. KapJouuK orcyTcrBytor. 

2. TeMHo-cepble MvIMHMCTEIe MecuaHukH c Ludwigia casta Buckm.. 0,4 mM. 

3. TemMHo-cepble NeC4YaHHCTHIe FIMHbI, B KpOBJIe C MpociOAMH 2KeseSHCTBIX 
POITOR ox hao Akav ace sl ODT! Sa 

4. KpHHOMHbIe HW MeCuaHHCTbIe H3BECTHAKH . 1 WO DS Sa 

B u3BecTHAKaXx coOpaubl Kpynupe Sonninia fastigata Buckm. u S. boux- 
wellerensis Gillet, xapakrepusyroujue sony Sonninia sowerbyi nwKHero Galioca. 

5. Bpiiueexkaljve ropH30HTb! Galioca MpeycTaBseHb B OObIMHOL (bauuu TeM- 
HbIX IVIMH C P€AKMMM MPOCMOAMM TIMHMCTbIX Me€C4aHHKOB M TOPH3OHTaMH CHje- 
PHTOBbIX KOHKpellwi. 
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Ilo HanpaBjenuio K ceBepy HM K CeBepo-3analy OT ONvCaHHOrO paspesa KpH- 
OUHbIC MSBECTHAKH MOCTENCHHO CpesaloT TVIHHMCTYIO Nadky BepXHero aasena 
y xyT. Bocrok, B BepxoBbax OamKku KyOpml, JoxwkaTca Ha WeCuUaHHKH HUAKHETO 
janeHa Leioceras opalinum Rein., L. costosum Buckm., L. subcostosum Buckm. 
rcrofa OasaJIbHBIM TOpusoHT Oalioca MpocseKuBaeTCA 10 JeBOMy CKJIOHY Gaul- 
tu KyOpml u flanee Ha cepep no Jouune p. Ky6anb fo pationa cran. Kpacuo- 
jopka. B 9TOM HallpaBJieHHu OasabHble OOpas0BaHuA Oalioca MomKaTcA Mocwe- 
OBaTeJIbHO BCe Ha Ooulee WpeBHHe TOPH3OHTHI aaJIeHa, a HECKOJIbKO CeBepHee 
fcrba Oamku Kyl nepexoqaT Ha yrsIeHOCHY!O TOMULy MiMHCOaxa. OHOBpe- 
€HHO B C€BePO-BOCTOUHOM HalipaBJICHHH MpOHCXOAUT uU3MeHeHHe cpalluu Oasavib- 
bIX CO€B, CHa4aIa BEPXHAA YaCTb KPHHOUAHbIX H3BECTHAKOB, a 3ATCM VM BeCb 
‘OPH3OHT 3aMelllaeTcA NecuaHukaMu M rpaBeJIMTaMH, KOTOpHIe K cTaH. KpacHo- 
ropKa CTaHOBSITCA Bce Ooee KPpyNHOOOJOMOUHBIMH. Takoe ABJICHHe CBA3aHO C 
jaiM4uHeM ceBepHee cTaH. KpacHoropka, B patone r. UepKeccKa, OBOJIbHO 
<pyNHoro morpeOeHHorO NOAHATHA, IPHUeM POcT MoceLHerO Obl, NO-BUAMMOMy, 
DCOOCHHO HHTCHCHBHBIM B peMOahoccKoe H NpeAKeJJIOBeHCKOe BPeMA. 
| Cwyrehyer OTMeTHTb, UTO B CBA3H C MOCJeAOBATeIbHO PasBHBaBUeHCA TPaHc- 
npeccnel OalioccKoro Mopa Ha UepKecckoe NOfHATHE B CeBEPO-BOCTOUHOM Ha- 
HipaBJeHHu OasaslbHbIM TOPH3O0HT Oakioca CKOJIb3HT BBEPX MO BOSPAaCTHOH I1kKase. 
Tax, Hampumep, no OasKke Xymapa B. IJ. Kasakopa o6napyula B M3BECTHAKAX 
(Witchellia deltafalcata, a y craH. Kpacnoropka B HeCKOJIbBKMX MeTPax BBI- 
ne rpapemutos A. A. 3arsopuumkun (?), MW. P. Kaxagse u B. H. Secampuanu (°) 
lu Hamu coOpana Oorataa cbayHa BepxHero Oalioca30H Garantiana garantiana 
im Strenoceras subfurcatum. 

TakuM o6pa30M, KaK BUHO 3 BbILMeH3IOKeHHOFO, TOPH3OHT KPHHOHHBIX 
W3BeCTHAKOB B IOXKHOM WacTM paccMaTpMBaeMoro palioHa ABJAeTCH OasasIbHbIM 
ee czen OalioccKol PIMHUCTOM CepHu MH MO BO3paCTY OTHOCHTCA K OTJIOKE- 
‘HuaAM 30HBI Sonninia sowerbyi. 

B cepepo-BOCTOUHOM HallpaBseHHH NpH mpHOsMxKenuu K UepKecckomy Moj- 
HATHIO Oa3aIbHbIe CJIOM MO BOSPaCTY OTBeUAIOT yxKe BePpXHeH 30HE HMKHETO 
6aiioca Witchellia romani. 


Kpachogapcekul duinan Tloctynu10 
Bcecoro3Horo Hedrerazoporo =f 9 II 1959 
Hay4HO-HCCeqOBaTeIbCKOFO MHCTHTYTAa 


WMTUPOBAHHASA JIUTEPATYPA 
1H. A. AucOepr, Astopepepar Kang. Aucceptanuu, Jlenuurp. roc. yHHB., 1950. 
2A.A0. Z3arspopuuukul, Ves. Qeos. xom., 33, Ne 5 (1914). ST Phase de leone, 
‘Wiss. AH CCCP, cep. reow., Ne 3 (1955). 4H. P. Kaxagse, A. Jl. Warapeéau wap., 
(Tp. Yeon. uuctr. AH IpysCCP, reon. cep., 10, 15 (1957). 5°. PK aaae she 
B. WH. 3ecamsuan, Tp. Uact. reon. AH PpysCCP, 9, 14, B. 2 (1956) 8) GssC-eK yeas 
Helos, Teosormueckoe cTpoeHve cpeqMHHOli uacTu Ces. Kasxasa, M3. AH CCCP, 1956. 
(75. E. Murauesa, JAH, 113, Ne 3 (1957), ®&T. E. Wuawuenko, K crpaturpa- 
| uM IOPCKUX UM YeTBEPTHYHHIX OTIOKEHHH 6accefiHos pp. Ypyna u KyOauw na Ces. Kapxkase, 


Vay. Ces.-Kas. reon. ynp., 1946. 
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Jloxnagqp AkagemMun Hayk CCCP 
1959. Tom 126, Ne 6 


3. H. AHOB 


JEBOHCKME OTJIO)KEHUA FOrO-BOCTOUHOFO FOPHOFO AJITAA 
(BACCEMH BEPXOBbEB p. 4YM) 


(I1pedcmaeneno axademuxom J, B. Haausxunorm 22 I 1959) 


Tleponckuve oTAOKeHHA paccCMaTpHBaeMoro PpaHOHa OMMCaHbI PAROM Uccue- 
nosatrenel (1-8). Tlocae 1947 r. reomoro-cbeMOuHBIe H TeEMaTHYeCKHEe HCC eMO- 
BaHua 3fecb Beau P. T. Ppauuanosa, H.C. Kopxues, JI. 1. Kpapuosa, A. VU. Po- 
murun,l. A. Uepnos, H.W. Benocrouxuit, A. B. epryxos, C. II. Kpacuub- 
HuKOB, C. P. Mafisenuc, MW. ©. Toxapcxuli, M. A. UepHomopcexui, B. A. Sko- 
BeB UH Ap. 

Tlo MatepHamam pa6or, mpoBeyeHubix Wo 1955 r., MexXBEOMCTBCHHBIM COBe- | 
iaHveM mo CuOupu IpHHATa yHHPUUNpoBaHHad CTpaTurpapuyeckan CxeMa, NO 7 
KOTOPOMi JeBOHCKHH KOMMueKc OacceliHa BepxoBbeB p. Uyu (MouyH. 12 KM) pac- 
qleHavICA Ha 2—3 cBuTH!. ABTOPOM, Ha OCHOBaHMM pesy.IbTaTos ero u JI. 9. Amex- 
ceepoh pa6oTn 1956—1958 rr. u Apyrux HOBeEMLIMX MaTepHaJOB, MpesoxKe- 
Ha pacCMaTpHBaeMad HMKe CTpaTHrpaduyeckad CXeMa, MOCTpoeHHaA C MpHMe- 
HeHHeM MasleOHTOJOrHYecKOrO MeTOJa HM C YYeTOM IWMKJIMYHOCTH OCa{KOHaKO- 
IWICHHA, MPOABMAIOULeHCA B YepeOBAHHH MOPCKUX HM KOHTHHEHTAJIbHbIX TOVJILL 
B paspe3e JeBoHa. 

Cau miore Mek aa, cep not (D,e gv), BbifetenHaa VW. VW. Beno- 
CTOILKMM B 1956 r., KPaCHOILBeTHAaA KOHTHHEHTaJIbHaA StdPy3HBHO-TeppureHHad 
C MOMYMHEHHbIM TOPH3OHTOM MOPCKHX H3BeCTHAKOB. SawleraeT C MepepEIBOM U 
HeCcOrlaCHeM Ha OTJIOXKeHHAX OPMoOBuKa (?) HM cusypa. Buytpy camoreMcKou 
cep KPyMHble MepepbiBbI B OCaKKOHAKOMJICHHH HW HeCOrsacHA OTCYTCTBYIOT. 

Hamu caiimroremcKad cepHa MoypasqeseHa Ha CJlefyroulve CBUTbI (CHH3y 

BBepX): CapxKeMaTHHCKaM, TalITHINCKad HW ceOpicTelickaa. MectTaMH TallTIlIcKad 
CBUTa 3aMellaeTca addby3HBaMH M CalJIKOreMCKad CepHA He MOxXeET OpiTb pacue- 
HeHa Ha CBUTHI. 
- CapkemMatTtuuckaa cBuTa _. (De Sr) (crpaToTum: NeBbid GOeper 
p. Cap»kematpl, B 0,7—2,5 kM HuxKe ycTbs nau JlemuKa). B ocHOBaHHH CBHTHI 3a- 
JieraeT TeppHreHHad mauKa (yaHApbiIKCKad CBUTa YHHPMUNPOBaHHOH CX€MbI) 
MOLL[HOCTbIO B Oaccelue p. Cap»kemaTpi 650 M, B cpeqHem TeueHHH p. YiaHpEik — 
cBpe 1300 M, a MecTaMH 0 JECATKOB METPOB; HHOFa 3TA MauKa BbIKMHUBAET- 
ca. Ilpeqctapsiena TeppHreHHad Mauka KPaCHOIBeTHBIMH aJleBpOHTaMH HM Mec- 
YaHHKaMH, YaCTO KOCOCJIOHCTHIMH, C MpOCJIOAMM CepbIX, 3eJICHbIX H KPaCHO- 
IBETHbIX KOHTJIOMepaToB, MeprevieH HM CJIaHIeB HM C 6a3a/IbHbIM TOPH3OHTOM KOH- 
rulOMepaTOB H3 raleK KBapla, KBAapWHTa HT. 0.; UMeCIOTCA TOPH3OHTHI adppy3u- 
BOB, TAKHX Ke, KaK B BbIlleleKalleH mauKe. 

Bepxu pa3pe3a CBHTbI CmaraeT addby3uBHad MauKa — deb3uThI, albOuTO- 
upp, WaluToBpre mopduppl, nopduputTe, UX MapoOpekunu, TydoOpexuuu u 
Tydp. B 6acceftue p. Kur3pi-IIMH nokpoBbl ab6uTocdupoB u nopdupuToB uM Ux 
Typ MepecsavBaloTCcA C MOLWLHbIMH MadKaMH aJIeBPOJUTOB, MeCdaHHKOB U Tydo- 
MeCYaHHKOB KOPHYHEBATO-KPaCHbIX, KOPHUHEBHIX, MEJITHX HW 3eeHEIx. Mout- 
HOCTb MayKH Jo 1000 M. OOutasa MoulHOCTh CapxKeMaTHHCKOM CBUTbI MeCTaMH pe- 
BpluaeT 2000 M (cpeqHee TeyeHHe p. YaaHppik). 

CapxemMaTHHcKad cCBuTa (OpMHpOBasacb B KOHTHHEHTAJIbHBIX yCJIOBHAX 
(xapakKTePHbI KOCAaA COMCTOCTb peyHOrO THMA, Ce Ab Kane db JOKLA, TPeUMHbI 
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BIXAHMA, OOpO3AbI PasMbIBa, BbIePXKAHbl KPACHOLBeTHbIe OKPAacKH, cpayHa 
yTcTByet). 

TamtTramckasa cBpura (D,e ts) (B Uylickoli crenu ormeyaetca Biiep- 
re, Bbienena B 1949 r. H. A. Benaxoppm u B. C. Menemenxo B IOxKHO-Mu- 
CHHCKOM KOTJOBMHe). B HanOoulee NOMHbIX paspe3saX MOLHOCTb CBUTHI JOCTH- 
T 60—80 M, H OHa MIpecTaBieHa U3BeECTHAKAaMH, TeMHO-CepbIMH HM YepHIMH 
PeMHEHHBIMH C MwacTaMu runca (mayb JlenuKa), WH Ke OOOXPeHHbIMA MpaMo- 
KSOBAHHbIMM IIJIMTYaTbIMM M3BeECTHAKaMH (Mexypeube Cebnicrett — Mp6u- 
y). B nagu Tlenuka uspecrHaku Mo MmpocTupaHulo 3aMellarorca WapOBbIMH sa- 
mu. B Oacceline p. Knrspit-[uH Momwocts cBuTpi Bcero 10 M, culoxKeHa Ona H3- 
CTHAKAMH, NeJIHTOMOPMHIMU, BOLOPOCICBLIMH HM OOJHTOBLIMH, C MpocsoamMu 
TbIX H 3eJICEHbIX MepresieH WU aJleBpOJHTOB. 
| B ramrpinckol cBute’s raqu Jleruka M. A. UepHomopcxum waliqeunt Opaxuo- 
papi: Acrospirifer cf. subgregarius Réon., Eoreticularia cf. sinuata Gorich., 
spirifer cf. sibiricus Tschern., Camaratoechia sp. (onpegenenua M. C. TMo- 
NOBOH), BUMMO BepxHealdebcKoro Bospacra. Ha p. Ce6picret JI. 9. Anex- 
‘eBOH BCTPeYeHbI OCTATKH KPHHOU eH, MO MHeHMIO P.C. Esrpuuesoi, cpequese- 
DHCKMX,— Cupressocrinus cf. crassus Goldf.,—u kopamuos Favosites sp. 
mpeyenenue O. II. Kosaserckoro). [OxHee, B BepXOBbaAX KJIOUa Aste, 
P, MaiizenucoM TakxKe CoOpaHbl OCTaTKH KOpasJIOB U MuaHOK. Boslee nosHO 
2PXHESHMPEILCKMM BOSPACT TALLITHINCKOH CBUTbI WOKa3piBaeTca (PayHo B IOxHO- 
MHYCHHCKOM, Pyspunckow uw YuMenckou Bnagunax. Jia capwKemMaTuHCKON cBu- 
4 YCJIOBHO IIPHHAT HMKHESHPeJbCKHH BOSPaCT NO MOJOReHHIO B paspe3e H 10 
1aJlOrHH C KpaCHOUBeTHbIMH aiPpPy3HBHO-TeppHreHHbIMM TOJIOUKOBCKOH CBUTOH 
*kHO-MunycuHcKoH w YHMeHCKOM Ba, YaaHeKCKOM UH CarsIMHCKOH cBH- 
AMM. TallirpiiicKHe H3BeCTHAKH — HOPMaJIbHO-MopcKue; B Oacceltue p. Kpi3put- 
YH HaMe¥aeTCA ONPeCHeHHAA, MEJIKOBOHAA, IpHOpexHad UacTb Oaccelina; ma- 
‘bl PHICa HAKONWIMCb Mp OTCTYMJICHHU TalITbINCKOrO MOps B JIaryHax. 
CeOnctTeutckaa cBuTa (D,gv_ sb) (crpatoTun: wseBbii Oeper 
.Ce6nicteH,B 4,5—6 KM Bpllle cMAHHA ee c p.KoKk-Y3exk).B Mexyypeube CeOni- 
1s — Up6ucty B ocHOBaHHM CBHTbI 3aJleraioT MeCdaHHKH CepoBaTo-PHoeTo- 
BIC, PexKe CePOBATO-3eJICHbIC, KBAPILCBO-MOJIEBOLIMATOBLIe C MpoOcOAMH Ho- 
eTOBbIX H C€PbIX TOHKOCJIOMCTHIX AJICEBPOJIMTOB HM aprHJJIMTOB; BbILWe mpeocbula- 
aIOT Cepble H 3eJICHOBATO-CepbIe KBapIWeBO-NOJIEBOMINATOBLIe H KBapleBble Mec- 
AHMKU FOPH3OHTAaJIbHO-H KOCOCJIONCTbIe, B BePXaX CBHTbI PHOJeTOBHIe, C Mpo- 
IOAMM [paBeJIMTOB HM KOHTJIOMepaTOB H3 raJIbKH KBaplla, aJleBPOMHTOB HM Mecua- 
MKOB H C IWaCTaMH CepbIX H YePHbIX, perme 3e/IeHOBAaTO-CepbIX WH PHOJIETOBBIX 
J€BPOMHTOB HM HenOBLIX TysoB AaluToBoro nopdupa. HenomHaa MoUlHOcTb 
BUTE 10 1200 mM. B cpeyqueM TeveHHH p. YilaHspprK, mo Marepwanam I’. A. Uep- 
opa uw P. T. Tpatiuanopol, ceOpicrelickad CBUTa Mpe(cTaBJleHa 2*KeJITOBAaTO- 

3EJICHOBATO-CePbIMU (eb3HTaMH, pexke deub3uT-MophupaMu wu KBapLeBbiIMH 
Opdupamu, MepecavBaolulMMucaA C PpO3OBaTLIMH M JIMJOBbIMA TydpaMu u 
yoOpekunamu. MonyHoctb cBuTp! 1500 M. 

B GOaccefine p. Kouispii-[un cauta cloxkeHa KpaCHOUBeTHbIMHM aJIeBpOuIMTa- 
H MW M@IKOSePHUCTHIMH NecuaHuKaMH, OObINHO TOHKO HM HeMpaBHJIbHO Nepecsan- 
AIOWWMMUCA, TOPH3OHTAaIbHO- WM [MarOHa/IbHOCJIOMCTHIMH B HH38aX paspesa C 
—3 maacramu Tyda anbOuTopupa u snuarMomopduputa. MouHoctTa 700 M. 
_ Hamu pHHAT HWKHEKMBETCKHH BOSpPacT CeOBICTEHCKOM CBHTbI MO MOJOxwKe- 
m10 Ce B Paspese BpILe TAaLITHINCKOH CBUTbI H MO aHaJIOrMl C KpaCHOMBeTHbIMA 
\pY3HBHO-TeppHreHHBIMH aOakaHCKOH CBHTOM MMHYCHHCKMX KOTJIOBMH, aTak- 
WJIbCKOH HW UXEYIUIMHHTObCKOH CBHTaMH TyBbl. 

Ce6picrelickad CBUTa CPOpMHpoBasacb B KOHTHHEHTAJIbHbIX YCJIOBHAX, U 
{lb B Oaccefine p. CeOpicTel CylleCTBeHHOe 3HAYCHHE MMEIOT O3ePHEIe (HIM Jla- 
PHHbIe) Pally. 

IO en mekasa cepua (Degv Deir) spgenena B 1955 r. C. II. Kpa- 
(JIbHMKOBbIM, IIpecTaBsleHa CePOMBeTHbIMH TeppHreHHbIMH MH perke KapOoHat- 
IMH MOPCKMMH OTJOXKEHHAMH C MOYHHEHHDIM TOPH3OHTOM HeCTPOUBeTHBIX 
PPHTeHHLIX KOHTHHCHTAJIbHBIX OTIO*KeHHH. B paloue Uylickow cremM Heco- 
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rlacHo 3asleraer Ha CalimtoremcKoli cepuu eBoHa; B xp. Cepepo-Uylickom, pa 
TOJIOXKCHHOM 3anauee, 9TH CepHH 3aseralor COracHO UM COeAMHeHbI NOCTeMCHHBIN 
nepexojom. Buyrpu tocTbiicKol cepHH KpylHble MepeppIBb! B OCaNKOHAKONME 
HMM M HecormacuA OTCYTCTBYIOT. 

TOcrsyicKat cepud nofpasyenseTcd HaMM Ha CJlexyloulMe CBHTBI (CHH3}} 
BBePX): TAallaHTHHCKad, Y3yHTaIbcKad uM OapOyprasHHckas. . 

TamautTuucKkasa cputa (Dogv th) ppyenena B1955 r. C. Il. Kpal 
CHAbHUKOBEIM. B HanOosee NomHOM paspese TalllaHTHHCKO CBHTbI — Ha p. Amy) 
Tp-luMatTe — mpeoOslayaior mecuaHHKH TOHKO- MW MeJIKO3CPHUCTbIC, TEMHO 
Cepble H SeJIEHOBATO-Cepble, APKOBOBbIe HM KBaPIBO-IOMCBOLINATOBbIe, TOHKO! 
TOPHSOHTAJIBHOCOHNCTHIC; AICBPOJMTbI UM APPHJLIMTEI TEMHO-Cepbie H YePHEIe, Me 
PeXOMAMMe MECTaMH B 3eJIeHbIM (PUT, C NaYKaMH CpeHESePHUCTOFO aPKO3O} 
BOrO MeCuaHHKa MH pe?Ke TEMHO-Ceporo H3BECTKOBMCTOFO MepreJiA HW HSBECTHAKAF 
B ocHopaHuH pa3pe3a — KOHTwIoMepaTHl. ApruJJIMTb! pacupocTpaHeHbl TvlaBi 
HbIM OOpa30M B Bepxax cBuTEI. MoujHocth Zo 4000—5000_M. 

B wusax TamanTHucKoli cBuTs, Ha p. Auri-Pumarte, Bcrpeyena cbayHa Theo 
dossia schmidti (Stuck.), Pterinea minussinensis Stuck. m ap. (ompeqereHHa aBi 
Topa), XapakTepHas JWIA HUKHUX OelicKux cIOeB MuHyCHHCKAX KOTJOBHH (BepXxt 
HEXKHBETCKHH MOMbApyc). Hh 

B caMpix BepXaX TallaHTHHCKOH CBUTHI, B GacceHue p. Kuispii-[ Jun, pasBural 
pa3HooOpasuas (payHa, B TOM UNCJe Opaxuonogp Schizophoria tulliensus (Van.)¥ 
Megastrophis concava (Hall), Plicochonetes setigera (Hall), Productella spinu 
licosta Hall, P. spinigera Kindle, Waagenoconcha nekhoroschewi Nal., Unci4 
nulus altaicus RZon., Atrypa waterlooensis Webst. var., Euryspirifer chee 
hiel (Kon.), Brachyspirifer martianofi (Stuck.), B. Kizy. schinus Grat., Rhyn 
chospirina ex gr. lopatini (Stuck.), Rh. stuckenbergi RZon., Athyris conceng 
trica Buch. u gp. (25 dopm) (onpefenenua asropa); TpumcOuTEr Dechenella} 
aff. verneuili Barr. u Dechenella sp. n. (ompegenenua 3. A. MakcumoBol); Ko- 
pan Thamnopora cervicornis (Blainv.), Favosites basalticus Lec., Theco: 
stegites sp., Zmeinogorskie bublichenkivi Spass., Nicholsoniella sp.n., Tabys 
lophyllum sp., Phillipsastraea ex gr. pentagona (jonsd.), Phillipsastraea sp. ns 
(onpegzetenua B. C. Coxonopa wu H. A. CnaccKkoro); KpHHOWeH WH MUIaHKH, Mo-| 
Horpaduyecku onvcannpe B. I]. Hexopourespm (°). PayHucrHueckHe KOMIMVJICK-| 
CbI BMOJHe/OAHOSHAYHO YKa3bIBaloT Ha BEPXH@KUBETCKHH BO3PaCT TalllaHTHHCKOMH| 
CBUTbI B WeJIOM. TallaHTHHCKad CBHTa (OPpMUPOBaacb B HOPMaJIbHO-MOpCKUX 
yculoBuaAX, Ha Kpi3pii-l[nHcKoM yuacTKke — B NpHOpexKHO-MOpcKHX; B OaccehHed 
x#e p. Auti-Pumate rocnoycTByl10T (balluv NOABOAHOM YacTH WeubT. 

Y3yuHTaabceKaa cBurta (Deir us) (crparorun: npaBpi Oeper 
p. Korspii-luu, B 2,3—2,5 KM BpIlle NOBOpoTa peKH OT MepHANOHAJIbHOTO Teue-' 
HMA K WIMpoTHomy). Bo Bcex pa3pe3ax, pacnOJIOx*KeHHbIX K BOCTOKY OT Gaccel- 
Ha p. Uaran-Y3yu, y3yHTaibcKad CBHTa mpescTapslena allespouwuTaMu, Puose-) 
TOBbIMH, KOPHYHEBATO-KPaCHbIMH H 3eJICHbIMH, C MpocuioamMu (1—3M, MHOra Jol 
25 M MOMLHOCTbIO) TeCuaHHKa Me@JIKO- MU CpesHesepHUCTOrO, KBAapILeBO-MO/IeBO- 
uinaTOBOrO HM apkosoBoro, *XesTOrO HW 3eeHoro. IlopogE HecONCTHIe, ropu-) 
3OHTAJIbHO- HW HarOHaJIbHOCJIONCTHIC, MECTaMH C ACHMMETPHUHBIMH 3HaKaMu pAOK 
M TPellMHaMH YCbIXaHHA; BCTPeualoTCA OCTaTKH MpeCHOBOZHHIX pbI6 — Bo- 
thriolepis sp. u Ap. (ompegenenue J. B. O6pyuesa), a B Hu3aX CBUTEI, y 0. Ta= 
WaHTbI — OCTaTKH usJomoxq — Sphaeres theria celsa Novoj., Trigones- 
theria timanica (Lutk.) u ap. (onpegenenua H. U. Hopoxunopa). Cyaa m0 TeK- 
cTypamM Nopoy u dayne, — 9TO KOHTHHEHTAIbHBIC OTIIOMKeHHA. MOULHOCTb CBUTEE 
Ha p. Korsput-[un 120—300 M, B palione nagu Coronory 550—900 mM, 6au3. 
r. TaOomox 700 mM, B Oacceiine p. Anrut-Tumate oxono 250 M. 

Ganaquee, B Oacceline p. Uaran-Y3yu, B paspese CBHTEI UepekyOTCA KOH- 
THHCHTAaJIbHbIe H MOPCKHe NaykH (CHH3y BBepX): MauKa I] — kpaCHOMBeTHble aJleB- 
POJHTHI, HKeJITHIe H uoeTOBLIe MeCUaHHKH (KOHTMHeHTAaIbHBIe); Nauka I] — 
*KEJITHIC WECYAHMKU (MopcKHe); nauKa II] — mecuanuKu U aleBPOJIUTHI, KEJTHI,. 
SeJIeHbIe H (HONeTOBbIe (KOHTHHEHTAIbHBIe, OTYACTH MopcKHe); mMayKa IV — 
SEJICHBIC AJICBPOJIATHI C MPOCJIOAMM M3BeECTHAKA HW NecuaHHKa (MOpCKHe); Nauka 
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— KPaCHOIBeTHbI€ aJICBPOJIMTbI M MeCuaHHKH (KOHTHHeHTaJIbHEIe). Henoswnat 
pOULHOCTb CBUTHI OKOJIO 1100 M. 

| B Mopcexux naukax Bcrpevaetca cbayua, B IV nauKe pecpma pasHooOpa3sHaa. 
HBTOPOM coOpaHb! MU onpesesenbi Opaxvonoyy Douvillina dutertrii (Murch.), 
lacella eileliensis (Vern.), Schellwienella umbraculum Schl., Plicocho- 
ttes setigera (Hall), Productella spinulicosta Hall, P. productoides (Murch.), 
j gnax rigauxi Mark., Euryspirifer cf. cheehiel (Kon.), Lamellispirirer me- 
acostalis (Hall) var. tricostata RZon., Cyrtospirifer schelonicus Nal., Rhyn- 
lospirina stuckenbergi Rzon., Athyris concentrica Buch., Athyris bayeti 
igaux., Anathyris peetzi Khalf. u gp. (23 dopmet). Murankn onncanpl 
.C. Kpacnoneesoii (?). PayHa HecOMHeEHHO (bpancKas, HO IpMMecb XapakTepHbIX 
PPPXHEXKMBETCKUX PopM H oTcyTcrBue Anathyris phalaena (Phill.), moaBasto- 
yerocad B OapOypra3uHCKOl CBUTe, NOSBOMAIOT OTHOCHTh €€ K HH3aM HV2KHEe- 
IPaHcKoro Nofbapyca. Mayna ppiO u MCTOHOTMX pakooOpa3HbIX TakxKe Xapak- 
pHa JIA cpaHcKoro sApyca. : 
Bap6yprasuuckasa cspura (D,ir bb) spgenenaC. I]. Kpacuap- 
1 eto B 1955 r.* B HanGouee nowHOM paspese (GOacceiin p. Bap-Bypraspi) 


PHUCTHIMH, TEMHO-Ce€PbIMH, TOHKO-FOPH30HTaJIbHO- MW JHaroHaJIbHOCJIOHCTHI- 
(A, KBaPleBO MOJeBOLINATOBBIMH; aJIeBPOJIHTaMU UM aJIeBPHTOBbIMH aprHuJHTa- 
(M1, TEMHO-CePbIMH HM YEPHbIMH, MCCTAMH XKEJITHIMH HU 3eJIeHBIMH. OGocoOs1A10TCA 
auKM C MHOFOUHCJICHHBIMH CJIOAMM CpeJ{He- H MeJIKOSEPHHCTHIX APKOSOBbIX Tec- 
}@HUKOB POsOBaTO-CepbIX, PeXe SeJICHOBATO-CePbIX H OPAHXKEBO-XKEVITEIX H KBap- 
eBO-IIOJIEBOLUMATOBLIX CPeTHeSCPHUCTHIX CePbIX MeCUaHHKOB. 
CroeoOpa3Hbit THM pa3pe3a CBUTbI, OTMUAIOUIMHCA 3aMeTHbIM yuacTHeM 
"pyOooOsOMouHbIX MOpos (cepble M YePHHIe MecUaHUKH, aJIeBPOJHTbI, KOHTJO- 
epaTbl H rpaBeJIUTb! MOULHOCTHIO WO 2000 mM) npocsexen A. B. JlepryHospm 
Ap. B oceBol uacru Kypaticxoro xpe6ra, B Oacceline p. Muapzyrem. 
B wu3ax Oap6ypra3sHHcKOH cBuTHI OaccetHa p. Koui3pvi-lluu pacnpocrpa- 
eHa Oorataa d@ayHa. ABTopom coOpauHbl UM ompesemenbl Gpaxuonogn Schucher- 
‘ella chemungensis Conr., Aulacella eifeliensis (Vern.) var. subtetragona G6o- 
rich., Plicochonetes setigera (Hall), Productella subaculeata (Murch.), P. spi- 
nulicosta Hall, Cyrtospirifer achmet Nal., C. schelonicus Nal., Lamelli- 
spirifer novosibiricus (Toll), Anathyris phalaena (Phill), u ap. (cero 23 dop- 
Mp1). Muianku omucanp B. II. Hexopourespm (°). B Bepxax cBuTbl, Ha p. Bap- 
Bypra3pi, HaMu Halijenpi ocraTKu Opaxuonog Lingula beliakovi Janov u pacte- 
uuu Archaeopteris archetypus Schm. u Niayssia altaica sp. n. (6M3Kaa 
K N. plumata Zal.), n0 MHenutol’. II. Pagyenxo u H. M. Tlerpocsn, pepxuedpan- 
ckux. Bap6yprasuuckaad cBHTa dopMMpoBasiacb B MOpcKOl OOcTaHOBKe, 
mpuyeMm B HaYasle OapOypra3sHHCKOrTO BPeMeHH CYILeCTBOBaIH YCJOBUA OT- 
KPbITOrO MOpa, a MO3qHee MpPONCXosHsIO OMpecHeHne Oaccelina u NpHOMKeHHE 
6eperonoli MH; MpecOMaqaHHe NOYYMK OTIOKEHHA NOABOAHOM YaCTH JeJbT. 
Tlepouckue oTsioxeHus, Goulee MOJIOgpIe, YeM OapOypra3sMHCKas CBUTAa, Ha 
oro-BocToke Topuoro Avsitad HeMSBeCTHBI. 


Bcecow3Hbli HayuHO-HCC Je OBaTeIbCK HU Ilocrynuao 
reouorHuecKHH HHCTHTYT 23) I £959 


WAMTUPOBAHHAS JIATEPATYPA 


1H. H. Topuoctaes, C6opx. Oxpotus, M.—JI., 1987. * Il. C. Kpacnone- 
2pa, Matep. no reon. 3an. Cu6. Kpasa, Ne 20 (1935). % B. A. Kysnemos, BectH. 
3an.-Cu6. reow.-rugporeogesvy. TpecTa, B. 95 (1934). 401. B. HanuspKun, Marep. 
[lenTp. Hay4sHo-HcC. reos.-pasB. MHCT., OO. cep., COOpH. 3 (4988). © B. IE Hexopo- 
ues, Tp. Bcecows3H. reou.-pa3B. o6bemuHeHua, B. 177 (4982) peer ek Ela lO eXe Osos ers, 
aneontonorua CCCP, 3, 4. 2, B. I (1948). 7 JI. JI. Xandun, Matep. no reon. San.- 
Cu6. Kpaa, Ne 20 (1935). 8 JI. JI. Xangun, Msn. Tomek. nommtexn. uxct., 65, 1 (1948). 


* Ys cocrapa Oap6yprasuHcko cBuTbl C. IJ. KpacuuibHukopa aBTOpoM BbieleHa ysyH- 
rallbcKad CBHTa; B OapOyprasHHCKyl0 CBUTY BKJIOUEHI JMTOJIOFHYeCKH TOMKACCTBCHHBIC CH OTJO- 
KeHua, HMeHoBapuinecn H. C. Kop2kuepbim «OoryTHHcKoli cbopMallveH», Tak Kak B 1957 r. 
B. A. Skopsepbim ul 2p. JOKa3aHa UX OHOBO3PAaCTHOCTD C BepXaMH OapOyprasHHCKOH CBHTHI B ee 
-TpaTOTHHe. 
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Jloxkxsagn AKkawemun Hayk CcCcCcP 


1959. Tom 126, Ni 6 it 


MHHE PAJIOFH Ah, 


®AHb [\9-JIAHb 


O TIMPOCMAJIATE B MECTOPO)KAEHHH BA®AHS3bI, KHP 


(ITpedcmaeneno axademuxom A. [. Bemexmunoim 21 III 1959) 


TIupocmasut (Mn, Fe),SigO1; (OH, Cl), KaK OHH M3 OYeHb PEAKO BcTpewaio- | 


ILUXCA 2Xesle3O-MapraHeBbIX MHHePaJOB, ObiI OOHapy2xeH B MocJeqHee BpeMsA 


aBTOPOM B MecTopoxweHun Bacdauspi (KHP). JLo cux mop OH Obl H3BeCTeH JIM] 
B MecTopoxeHiax Hopgmapk u JjanHemopa ([Isenua), Crepmar Xuan (Hy 
Tbxepcu, CUA), Bpoxen Xuat (Hospi IOxupii Yonsc, Apcrpasmua) u Kuypa-i 


3apa (Anonusa). Mepppre omvcaHua MMpocMaJIHTa H3 WIBeACKUX MecTOpoxKeHnHK 
oTHocaTcs ene K XIX sexy. B mocseqHee BpeMA HEKOTOPLIMH aBTOpaMH oryo-! 
JIMKOBaHbI Pe3yJIbTaTHI Goslee TOUHIX HM WeTAIbHbIX HCCJIeAOBaHHM STOTO MHMHE-) 
pauga. | 

Pponsemb u Bayep (*) onucasu mupocmMasuT u3 CBoeoOpasHoro IMHKOBOFO Me- 
cropoxjlenua Crepauur Xu, rye OH BCTpeyaeTcaA B BULLE MPOMHIKOB MU HaOJIO- | 


Jlaercsd B accolMalluu Cc PpusetHTOM, OeMeHTHTOM HM BHJJIEMHTOM. Bylo mpoBe-} 


JeHO ONTHYeCKOe, PEHTTEHOBCKOe H XHMHYeCKoe UccieqOBaHHa MMHepasa. Vc- 
XO W3 COOTHOWeCHHA COsepKaHvH B MMHepasie 3aKHCH MapraHila u »xee3sa 
(MnO 39,09%, FeO 12,43%), aBropbr mpeqIoxKNIM Ha3BaTb erO MaHraHOmMpo- 
CMaJIMTOM. 


Oc6opxom (7) u Crusmysmiom u Max-Angpro (*) 6p! onucaH §=mMpocMasuT 43 4 


BbICOKOTeMMepaTyPHOrO CBHHILOBO-WMHKOBOrTO MecTopomweHHA BpoKken XJ. 
PyHpIe Tea STOO MeECTOPOKACHHA CJOMeHbI CyIbpUaMH CBHHWa HW WHHKA, 


CHJIMNKaTaMH MapraHila (POMOHUT H MapraHeBbl rpanaT), MarHeTHTOM H Op. I]u- | 


POCMaJINT B HUX BCTPedaeTCA J1H60 B NYCToTax HW TpellWHax B BUJE TeKCarOHaJib- | 


HbIX MIaCTHHOK (TOJUMHOK 1,5 CMH WHpHHOH 3cM), 1H60 Kak BTOPOCTeneHHbIN, 
HO CPaBHUTeJIbHO IMpOKO pacipocTpaHeHHbIM MMHepaJl B accollMalluu c rawe- 
HUTOM, CibaslepHToM, OycTaMHTOM, rpaHaTOM HM KHeOeJINTOM. 

YKa3aHHble BbIINe ABTOPbl H3y4aIH MMPOCMaJIMT C MOMOILbIO OMTHYUeECKHX, 
PeHTTeHOBCKUX (eOaerpaMMb! HU Jlay3TpaMMbI) H XMMHYeCKHX MeTOOB. Ha oc- 
HOBaHHH MOBbIINeCHHOTO COepKaHHA Mapranlla B MHHepase OcOopH (*) HasBar 
efO MaHTaHOMMpoOcMaJIHTOM, XOTH OH He OTJIMUAeTCA OT MMPOCMAJIUTAa HU NO aH- 
HbIM JleOaerpaMM, HH MO pa3MepaM 93JIEMCHTaPHbIX AYeeK, HH MO ONTHYECKHM 
cBolictBam. Crusryss 4 Max-Auppto (*) orMeuator, uro HUpocMasuT O6pasyerca 
IIYTeEM 3aMeCLeCHHA KHeOeMTA H YTO PasJIMUHbIe COOTHOMICHHA 2%eesa HM MapraH- 
1a B HEM MOryT OODACHATHCA HX NePBOHAYAaIbHbIM COOTHOLMIEHHEM B 6e3BO]HBIX 
CWUIMKaTax. YUHTHIBaA 9TH JaHHBIe, a TAKXKE BECbMa HE3HAYUTeIbHbIe HSMCHCHHA 
ONTHYECKHX HM APyruxX CBOHCTB MO Mepe H3MCHEHHA XMMMYeCKOrO COCTaBa, OHH 
CUNTAIOT BHIeeHHe MapraHlleBoH pasSHOBHAHOCTH MMpocMaJuTa (MaHraHomMpo- 
CMaJIuTa) GeCCMbICJICHHBIM. 

TIupocmasut, onucanupit Batanaée (*) B MecropoxyeHun Kuypasana, BcTpe- 
yaeTCA KaK OJMH U3 PlaBHbIX PyJHbIX MHHePaJIOB MApraHIleBO-2KeJIe3HCTHIX CH- 
JIMKATHBIX py. 

Pyuple Tela 3aleraior B MaJleoOsOHCKUX MeTaMOp(u30BaHHbIX TOHKOCJIOHCTHIX 
M MACCHBHbIX KP€MHHCTHIX NOpOMax U CaHWax MepBOHAYaJIbHO OCaROUHOrO Mpo- 
HCXOKMCHUA, MHTPYIMPOBaHHbIX MACCHBaMH FpaHOAHOpHTa, BEPOATHO Me303011- 
ckoro Bo3spacTa. Pyfbl B MeCTOPpOKACHHH CIOXKCHI, IABHbIM OOpasoM, CHJINKa- 
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iM 2Kkeule3a M Maprauila. [lupocmasur Bcerpeven B Bue rpyOo3sepHHcTHIX arpe- 
(OB (uHOorgqa Jo 3 cM B MoMepeyHuKe) BMecTe c KHeOeNNTOM, cmeccapTHHoM, 
/POKCMAHrHTOM, CyJIbuamu (ccbanepur, mMpporun) u Ap. Uacro Ha6mozaertca, 
Oe3BOAHBIE CHJIMKATEI MapraHnila — poloHuT uv KHeOeruT — 3amemlaioTca 
pocMasuToM. BaranaOe cunraer, uro mupocmMasuT u KHeOemUT OOpasyroTcA 
eM IIMPOMeTacoMaTO3a B CBA3H C HHTPy3Heli rpanoguoputa. ' 
Teoslormueckue yCOBHA HAXOAK CHUA NM MHHepasbHad accoWMalluA MupocMma- 
a, BUepBble OOHapyxKeHHOrO HaMH B MecTopoxKenuu Badau3p (Cesepo-Bo- 
puHpii Kurali), CuJIbHO OTMMYAaIOTCA OT TEX, KOTOPBIMM XapaKTepH3yIOTCA yIO- 
MYTHIC BILE MecTOpoxKTeHHA. 
B npeyleax pyQHOro NOJIA WIMpOKO pasBUTH HMKHeMAaeOsOlicKHe ocazoy- 
MOpompl. JIMUIb MeCTaMH BCTpPeuaIOTCA BBIXOJbI AHJe3HTOB HW 1Ha6a30B 
Bue Jaek uM cu. PyMOHOCHbIe NaYKH, CIOKeHHIE WacTOOOpasHbIMU WIM 
SOBHAHBIMH PYHbIMH TeaMU, HaXOJATCA B BEPXHECHHMMCKHX. TOMMLAaX Cwa- 
eTaMOp@U3OBaHHBIX H3BECTHAKOB, [VJIMHHCTHIX HW CJOAMCTO-KBapIeBbIx 
HEB WH aJIeBPOJIHTOB. 
Ilo MuHepaIbHoMy CocTaBy B MecTOpoxeHHH Bacbau3bi BbINeAIOTCH HECKOJIb- 
THHOB py: MaHraHuToBble, OpayHHTOBHIe HM posoxposuToBpie*. Baus KOH- 
TOB PyHbIX Navek C CHJINaMH HW WaliKaMu aHjle3HTOB MW WHaba3z0B HadsIOMaeTcA 
/HTAKTOBO-MeTacoMaTHYeCKoe H3MeHEHHE Py. 
TlupocmMaantT B Bue MeJIKUX 3epHbeK (0,04—0,2 MM B TomepedHuke) O4eHb 
°HO CBA3AH C POJOXPO3HTOBbIMH pyaMH, B KOTOPbIX OH pacipocTpaHeH Jo- 
VibHO wupoKo. Ilomumo poyoxpo3uta B STHX Ke pyax MMpocMasuT BcTpeyaer- 
B TeCHOH aCCOlMMallHu C XJIOPHTOM HM rpaduTom. 
Bpiledenua ero ualle Bcero MpefACTaBeHbI MeJIKHMM TWwlaCTHHUaTbIMH KDPH- 
AJWJIMKaMM, a Oovlee HIM MeHee KPyNHble — palMasIbHO-JTyYHCTHIMH arperaTaMu. 
EPOCMAaJIMT B MpospauHbIx WwIMdax OeclBeTeH C 3eJICHOBATEIM OTTEHKOM. OGula- 
ET caObiM lJIeoxpou3mom: no NV, — sejlenosato-Oelbii, 10 N, — cBerTs0-3e- 
bid. YracaHve MpxAMoe, yJIMHeHHe MoONOmUTeNbHOe. BesMunHb! CBeTOrIpe- 
MIeHUA Tia 4 589 my. caenyroumue: N, — 1,671--0,001, Np, —1,636-+40,001, 
, — N, = 0,035--0,001. Onruyuecku oTpullaTesbHbI, OMHOOCHDIM WIM [By- 
“IH C OUCHb MaJIbIM YPJIOM ONTHYECKHX ocel. 
Jaa 6onee TOUHOM WMarHOCcTHKH MHHepasa On Opi OTOOPaH U3 MpospayHEIx 
1McosB, Moce CHATHA MOKPOBHO"O CTeKIa, MO], MAKPOCKONOM Ha PeHTTeHOBCKUH 
anus. IIpu 3ToM He yJaocb U36exKaTb IpHMecu posoxposuTa. PentrenoscKas 
eMKAa IIPOBOJMacb C *Kee3HbIM H3J1yYeHHeM, JMaMeTp KaMeppi 2 R — 57,3 MM; 
ametp oOpasia d — 0,6 mm. Anasns BpimosHen M. T. {H4eHko B peHTTeHoMeT- 
gecko ma6opatopuu MTEM AH CCCP. Tlomyyennpie ZanHpie peHTTeHOBCKO- 
Fanamu3sa NMpocMaMTa MecTopoxfeHua Badansbl MpHBeJeHbI B Tao. |. 
CpaBHeHue JaHHbIX PCHTTeHOBCKOFO aHasH3a NMPOCMasMTa W3 PasHbIxX Me- 
POARMeEHHM MOKasbIBaeT XOpowiee COBMaseHve He TOMbKO [VaBHbIX JIHHHV 
AbIOH HHTCHCHBHOCTH, HO HM MOUTH BCeX OCTAJIbHIX JIMHHM. Hekoropple JIM- 
uw (2,82, 1,998, 1, 757) Ha We6aerpamMax mupocmaJIuTa U3 MecTopoxeHHA Ba- 
H3bI OODACHAIOTCA MPHCyTCTBHeM B HeM posoxposnta. IIpucytcerBue Ha ne6ae- 
aMMe NMpocMasuTa U3 MecTopoxyenua Bpoken Xu OObINOrO YMCA HHAH 
€Hb ClaGol MHTCHCHBHOCTH, OTCYTCTBYIOWMX B JeOaerpaMMax MHpOCMaJIMTOB 
Crepmuur Xun u Bacaxspi, OObACHAeTCA, OUCBUHO, HaJIMYHEM MOCTOPOHHUX 
uMecell B WMpocMasuTe MecTopoxjeHua Bpoken XuuI. 
laa ompeyenenua cofep%Kanus XJiopa Opiia MpoanasmsupoBaHa MmpoOa Kap- 
HATHOH PyMbI, CofepKatle No HaOMOAeCHHAM B MpOspayHbIX WIMAX OKOJO 
% nupocmamuta. Anamn3, BEIMONHeHHDI MW. HAKUTHHOM, NOKasbIBaeT IIPUCyT- 
3He B pyne 1,92% Cl. Comep2Kanne xXslopa B YMCTOM MMPOcMaJIUTe MO JIMTepa- 
DHEIM JaHHBIM cocTaBuiseT OKO 4%. TakuM oOpa3oMm, KosMyeCTBO xJlOpa 
—mpo6e cooTBercTByeT Cosep2kaHHio €FO B NHPOCMAJINTE. 
B KapOouaTHEIxX pyfaxi Mecropoxgenua Baanspr NMpocmMaiMT mpex7e 
TO BCTpevaeTca B POMOXposHTe, MpHyeM pasMep H CPOPMbI ero BbIAeeHMH 3a- 


* Tlo aHHbIM XHMHUeCKHX aHaJIM30B, B POJOXPO3HTe MOCTOAHHO COMepKUTCA He OOVIb- 
2 KOJIMUeCTBO *Kesesa. 
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Tao6anua 1 


Mexnsockoctuble pacctosuua d (hkl) M OTHOCHTCIbHad MHTCHCHBHOCTH (7) audbpakuno) 
HEIX JIMHMii Ha JeOaerpamMax NMpocMaJMTa 


<a 


1 2 3 1 2 
kl), ° d(hkt), 
pa ll ect Ge tle at Rane 1s [deers lie plane 
2, AAS 3 11,60 8* 10,36 cue bl 1,608 — _ — 
8 7,16 10 7,16 9 7,07 ce A bl 1,588 — —_— _— 
1/y 6,65 4 6,74 — — cmex bl 1,566 — — — 
3 6,06 3 6,09 Ave 6,20 5 4,524 5 4,523 4 
1/y 5,74 4| BU _— _— 1/5 1,459 — — KE 
2 4,87 2 4,886 On 4,70 cule bl 4,427 4 1,432 — 
4 4,50 4 509 | = sae h 1,449 2 4,419 3 
2 4,35 4 4,376 2, 4,32 cea bI 45,397 4** | 1,406 — 
2 3,73 2 3,736 — — 2 1,370 2 4,371 4 
5 3,58 8 3,583 5 3,53 2 4,342 2 1,342 2 
4 3,44 4 3,419 2, 3,38 clea bl 1,287 a 4,285 4 
1p 3,34 38 3,338 —_— — 3 4,282 — — 2% 
cmefbt | 3,15 — -- — — aS 4,268 4 4,266 — 
Pe 3,03 2 3,035 _ _ cue gpl 4,259 — — — 
4 2,89 2 2,882 — — ce bl 1,245 — — — 
_ 7 2,82 3 1,238 4 1,238 2 
1 Zigilid 2 2,770 _ — ce fbl 4,226 — — — 
40 2,69 9 2,683 10 2,70 cue 7 bl 4,216 — _ —_— 
caepbr| 2,64 -- cue bl 1,192 4 4,194 4 
Mes 2,52 2 2,549 — — if, 1,178 — _- 4 
4 2,38 2 2,385 2 2,38 cue bl 1,152 _ — — 
= ees nl awa ee as 1/y 43142 2 = a 
7 Doo) 7 Ze 254 8 Zeno 41,126 7 41,126 3 
cnenb | 2,20 — ceabl 1,118 _ _ _ 
cye jbl Pe is} Ae 2,102 p) PG) 4 4,102 hs 1,106 3 
1), 2,09 — — 3 4,998 ceAbl 1,094 — — _ 
cneqbt | 2,02 — — — — 2 1,0873 Oe AO So a= 
eens | 1,930; — = oe = 4 4,0820 Q** | 4,082 At 
cmemn | 1,912 — =— — — cmeg bl 4,060 45% 4,063 _ 
cnemp | 1,892 — 4 1,0472 ieee 1,047 4 
4,840 4 1,843 6 4,830 1), 14,0298 — — 4 
cnempr | 1,797 {ee a 90) —_— — Up 41,0180 — — — 
Llp 4,766 4 4,768 4 4,757 1, 4,0400 = a = 
csemb | 1,734 1 4,733 _ _ cme bt 1,0055 — — — 
5 1,672 5 1,672 5 4,665 5 0,9953 _ — —_— 
4 4,629 4 4,627 4 1,620 


Ilpumeuanne. 1—nnpocmanut u3 mectopoxgzenua Bpoxen Xuan, Ascrpanusa (4 
2—nupocmanuT “v3 MectopoxyeHua Crepauur Xus, CIA (1); 3—mupocmanuT 3 MecTY 
poxgzenua Badansp, KHP. 


* PasMbITbie JIMHHH. 
** QueHb pa3MbITbIe JIMHHH. 


BUCAT OT KPyMHOCTH 3epeH posoxposuTa. B KpyNHOSePHHCTHIX pooxposuTa 
PaSBUBaIOTCH OODIUHO XOPOLIMe MeJIKMe TaCTHHUATHIe KPHCTAaJJIMKM WIM pay 
aJIbHO-JIyYHCTHIe arperaTbl WHpocMasuTa. B COMMTOBLIX POMOXPOSHTOBHIX pyka 
OTYCTIMBO HaOMOMaIOTCA PasJIMUHbIe CTAaMH 3aMelleCHHA POMOXpo3sHTa MHpPoOcM 
uutoM. Ha puc. | noka3aHbl THNMUHbIC KOHWCHTPHYECKH-30HAJIbHBIC OOJIMTHI . 
JIOXPO3HTAa, IPOCTPaHCTBO Mex y KOTOPBIMH BbITOJIHEHO KPCMHHCTOM Maccon, CC 


Puc. 1. KonteHTpHuecKH-30HaJIbHbIe OOJIHTbI PONOXPO3HTa, CI[EMCHTHPOBaHHbIe KPeMHHCTC 

Maccoli C MbIIeEBHHEIM rpaduTom (yepHoe). IlnactHHuaTble KpUCTaIMKH NHpocMaHTa pacnom 

XKeHbI B WCHTPAJIbHOli uacTH OomblUoro OOHTa (cipaBa), a TaK2Ke B KPEMHHCTOM Macce, ciarak 

Weli ApO WH O2MH H3 KOHUEHTPOB JBYyX eer ooMTOB. Cepoe — xmopuT. IlpospauHp 
Wd. x 


Puc. 2. Okpyruble BbIJeeHHA NHPOCMaIMTa, BOSHHKIIMe NyTeM 3aMeUleHUA OOMMTOB powOxp 
3uTa. LlenTpambHble “aCTH CIOXKeHbI PalHasbHO-JIyUMCTLIMA arperaTaMH, a MepHdepHueck} 
M@JIKHMH IlaCTHHUaTBIMH KpHCTasIMKaMu WHpocmasmuta. Ilocmequne na6mlofatoTca TakxKe B I 
MeHTHpylolleli XJOPpHTOBOH Macce (yepHoe). IIpospauHEli wand. Hukonu cKpemenupe. 30 


Puc. 3. I[poxkuakKoBHHble BEIAeIeHHA WHpocManuta (6em0e) B KPpyMHO3ePpHHCTOM posoxpo3sH 
(cepoe). UepHoe — xnoput. Ilpospaunpi manp. 46x 


Puc. 4. Menkne nacTuHuaTble BbI,eIeHHA NMpocMawuTa (6e10e) cpexH WeMeHTa OOOMKOB 4peé 

BbIYaHHO TOHKOSepHHCTOrO posoxposnta (TeMHoe). OrfembHbIe yepHble BbIZeeHHA — XJIOpH 
TIpospaunbit mand. Hukowm ckpettenupre. 46x 
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I, t. 126, Ne 6, Manb Jlsenstib 


Male OOJIbUIOe YACNO MeMbYAHUIMX MbIIeBULHBIX BEILeeHHi rpacurta, oKpa- 
BalouluX €€ B YepHbI Ber. Kpapm c rpaduroM M XJIOpHT CJlaraioT TakxKe 
CJIbBHBIe KOHWCHTPbI B OOTHTaXx. IlupocmanT, NpeycTaBJeHHbIM Miacrunua- 
‘MH KPHCTaJWIMKaMH, KaK STO BUHO Ha CHUMKe (puc. 1), cmaraeT TeMHBIe LeHT- 
bHBIC YaCTH OOJIHTOB H Pa3sBHBaeTCA B HEKOTOPbIX KPCMHHCTHIX KOHICHTPaXx. 
HM CKPCWCHHbIX HHKOJIAX BbIeeHHA MMPOCMaJIMTa BUAHbI Topasyqo oruer- 
Bee. 
Hsorya nupocmair HactoubKo MOuHO 3aMellaeT OOMUTEI PokOXposuTa, YTO 
HULCHTPHYCCKH-3OHAJIBHOe CTPOeHHe HX He COXPaHAeTCA UM HaOsIOMaeTca Me- 
MH B BUC pelMKTOB. Ha puc. 2 cpequ yepHOH XJIOPHTOBOM MaCCbI MOXKHO BH- 
b OKPYTJIbI€ BbIZeeCHHA MMpOCMaJuTa, OOpas0BaBIIMeCH 3a C4eT OOJMTOB 
Aoxposuta. Llenrpabupie uacru BEeneHui CO%KeHEI LOBOMbHO KPyNHbIMM 
) 0,2 MM) paqMaibHO-y4HCTBIMH arperaTaMu MupocmauTa, a nepucbepuueckue 
TH COCTOAT H3 MeJIKUX MWJaCTHHUATHIX KPHCTaIMKOB MHMpocMautTa, HaOJI0- 
HOULMXCHA TakxKe HM Cpe XJOpuTOBOM Maccpl. 
_B KpymHosepHucTeix poxoxpo3utax NMpOcMaJIHT BCTpeyaeTCA MecTaMH B Bue 
HKUX MpOxKWJIKOBUAHDIX BbIAeeHHH (puc. 3). ITH MpORKUIIKM pacnoaraiorca B 
We pacxofAllelica U3 WeHTpa CeTKH HW XapaKTePH3yIOTCA HeEMpaBUJIbHOM cop- 
Hi M BbIKJIMHMBaHMeM K Hepudepuu. CBoeoOpasve HX POpMbI H pacnosoxKenua 
YCIOBMCHO, MO-BHIHMOMYy, TEM, YTO OHM BBIMOHAIOT TpeW\MHKM YCbIXaHHA B 
JOXPO3HTOBOH Macce. 
| B upesBpr4alino TOHKO3epHHCTHIX POMOXPO3HTOBbIX PyaX MHPOCMaJIMT BMe- 
(2 C XJIOPHTOM BCTPeyaeTCA B OOJIbIIOM KOJIHYECTBE B IeMeHTe OOJIOMKOB pojo- 
s03uTa (puc. 4). On HaOmogaeTca B BUe XOPOWO OCOpasOBaHHBIX MacTHH- 
RTbIX KPHCTAJMHKOB HM HeOOJIbUIMX PasNasIbHO-JIyUMCTHIX arperaToB. B caMux 
ITOXPOSHTOBIX OOJIOMKaX TIMpOCMaNHT MpHcyTCTByeT B H€3HAYHTeIbHOM KO- 
HuecTBe. OOnMHO OH OOpasverca MO TpaHullaM OGJIOMKOB B Bue CHIOWIHON 
VHKO3CPHUCTOH KaeMKH. K WeHTPy OGJIOMKOB 4HCJIO 3epeH MMpOcMaJIUTAa ObicTpo 

CHbIUaAeTCA H OHH ObIBaIOT MPeCTAaBJIeHbI TOHYAMMIMMH MvlaCTHHYaTbIMH KPH- 
aJJIMKaMM C HeEPOBHBIMH, Kak Obl pa3beeCHHbIMH oy4epTaHHaAMH. Muorga 
PTPedaloTCA MeKMEe XOPOWO OOpas0BaHHble KPHCTAIUKH. 

Boulbiuioh HHTepec UpeAcTaBsAeT MpucyTCTBHe B KapOOHATHBIX Pyax C NH- 
CMaJIMTOM TOHKHX (0 | MM) KBapILeBbIX MPOKHJIKOB, COMepHKallAX PasJUUYHbIe 
JbQDUAL: XAaIbKONMpHT, cPasepHT, MMPpOTHH, TaJieHHT, MMPHT, MapkKasuT. 
MpOCMaJUT B STHX MpoOxRUNMKAax HaOTOaeTCA B BUE XOPOWIO OOpasoBaHHbIX 
JlaCTHHUATHIX KPHCTAJJIMKOB. 

IlpuBexeHHple BbIle yCJIOBHA HAXOMKMCHUA MMPOCMAJUTAa NOSBOAIOT CUNTATH, 
TO OH BOSHHKAeT OTHOCHTEIbHO M03%Ke cCbOPMHPOBaHUA OCaMOUHbIX KapOonaT- 
bIX Py Maprauila. OOpa30panne ero CBA3aHO, MO-BHJMMOMY, C IPHBHOCOM XJIO- 
a Ip MponmuTEiBanuu KapOonaTHBIX Py ruApoTepMaJbubIMM pacTBopamu. Mc- 
OUHHKaMM MOCJ€AHHX MOFJIH MOCJYKUTb M3BePKeHHbIe NOPOLL, NPOABJIeCHHA 
OTOPHIX B BU CHJIOB M aeK aHe3HTOB H3BeCTHBI B paHOHe MeCTOPOKeHUA. 

B 3aks10ueHHe CUHTAIO CBOMM JOJITOM BbIpasHTb OnarogapHocts JI. VM. Ma6nr- 
WHY, OKaSaBLIeMy MOMOU{b pH AMarHocruke mupocmasuta, M. T. HuenKo 
1. HUKUTHHOH, BEINOAHMBIIHM PeCHTTCHOBCKHH aHaJIu3 H XMMMYeCKOE Olpesee- 
ue xslopa. 


VuctutyT reooruu pyAHbIX MecTOpOxKeHuH, Tloctynuso 
mMerporpaduu, MuHepasoruu u reoxuMuH 19 III 1959 
Akayemuu Hayk CCCP 
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[rEOXHMAy 


B. A. JIEOQHOBA i 
O BJIAAHHH MPHMECEM HA MAPAMETP SYEHKW YPAHHHUTA i 


(ITpedcmaeaeno axademuxom H. B. Beaoeotm 21 I 1959) 


HenocrosHcTBo Mapamerpa 9JleMeHTapHOH AUeHKH ypaHMHHTa HeOAHOKpal) 
HO OTMeY¥alOcb B JMTepatype. B KayecTBe OCHOBHOKM MIpHYHHbI STOO ABJICH}H 
OObINHO YKa3bIBaeTCA Ppa3JIMUHad CTeMeHb OKMCJICHHOCTH MpHpOAHbIX ypaHHH 
Top. Ha upumepe ypannuutos, Oegqunix Th u TR, IT. A. Cugopenxo (*) noKxasaa 
MOCTeNeHHOe COKpalleHve MapaMerpa AYeHKH NO Mepe yBeIMYeHHA OOUeH OK} 
CJICHHOCTH MMHepasia. AnasiorMvuHble HCCJIeqOBaHHA, MpOBeeHHbIe HAMM, MOK 
3aJIH, UTO BOSpacTaHHe KoOSPUuLHeHTA OOMLeH OKHCJICHHOCTH ypanunuta ua Ol} 


BbISbIBaeCT B CP€HeEM YMeHbIeHHe MapaMertpa ero syeHKU Ha 0,0003 A (K09}) 


(PHILMeHT OKUHCCHHOCTH BBIUHCJIAeTCH KaK OTHOWICHHE ATOMHBIX KOJIMYEC 
Us+ 
Ust+U6t 
HHHHTOB — cojepxanue mpumecet Th, TR, Pb — na pa3mepp dJleMeHTapHC 
AUCHKH MUHepada OOBINHO He YUMTHIBAIOTCA. 

B wacrosmel cTaTbe paCCMaTpHBaeTCA 3aBHCHMOCTb NapaMeTpa 9JIeMeHTa 


iF Bausnua [pyrux ocoOenHoctTei XMMHYeCKOrO CocTaBa IPpHpOHBIX yp} 


HbIX mpuMeceH Th u TR. B ocHope cTaTbH JexKaT pe3yJIbTaTbl HSyYYeHHA Cepk 
o6pa3lloB ypaHHHUTa H3 PeAKO3eMEJIDHBIX MerMaTHTOB OHOFO M3 paloHoB CoBe’ 
ckoro Coro3a. 


Ta6aunua 1) 
Xumuyecku cocTaB ypanHHUTOB 


KomnoueHutT 1 2 3 4 is 


UOz 46,41) 44,34) 42,69] 38,40} 36,57) 35,41] 33,66) 34,16] 29,20} 23,07] 23,09) 18,92) 16,64) 6,) 
UO, 28,32) 27,27] 31,02] 35,71] 34,71] 37,93] 38,17] 43,17] 45,06] 54,29] 52,27] 55,53] 59,95! 66, 
PbO 20,90} 18,04] 20,59) 20,96} 20,41] 20,02] 20,59} 19,85] 20,72) 19,44] 19,91) 20,67] 19,94) 20,3 
ThO, 0,12} 0,85) 2,08] 2,33) 3,96) 0,45) 4,97) 2,27] 2,33) 2,09) 2,24) 4,68) 2,02)=eae 
TRO; 3,35] 9,08) 3,62) 2,60] 38,54) 5,75} 5,64) 2,60) 1,83) 2,44) 2,49} 2,34) 0,55 3,1 
Fe,O;(+-Al,03) HeT 0,45) — — ca. | HeT — Ci. |e PCoTs ca — cn. | ca = 
CaO 0,74, — — — 0,64) 0,744 — 0,76) 0,67) 1,42) — 0,69} 0,74) — 
MgO 0,16) — _— _ 0,17) ner | — 0,19} 0,19} 0,25) — 0,17) 0,16) — 


Cymma 100, 00}100,00)100,00}100, 00/100, 00 10000040, 0 100, 00)100, 00/100, 00}100,00}400,00)100,' 
Yq. Bec 8,71| 8,28] 8,69] — | 8,78] 8,10] 8,38] 8,95] 8,77| 8,57| 8,50] 8,14] 8,94] 6, 
Ipumeuanue. Ananusn 1 u 6—no JI. B. Komaesy (1) (peakue 3emiu uTTpueBo 


rpyuns). Anamus 2—no WH. E. Crapuxy u gp. (°); comepxanua uM, uvE Pb, Th at 
HaMM MepecuHTaHbl Ha BeCOBbIe MpONeHTbI OKHCOB. AHasmH3H1 8S—5, 7—14 BHINOMHeHHI # 
Kadefpe aHasuTuyeckoud xumuu JITY M. H. Baxsanoso# u E. B. BaacoBpo nog pyKkoBo) 
ctBom VH. A. LlepxopuunxKoi. 


JlaHHble © XHMMYCCKOM COCTaBe HCCJIe€QOBaHHBIX ypaHMHUTOB IIpuBeeHbI 
Taol. 1. AnasMsbl ypaHHHuTOB TepecuntTaHpl Ha 100% c ucKkmoueHvem SiC 
M NOTepH pH MpoOkaJMBaHHH M paciOJO*KeHbl B TMopA,Ke nocTemeHHorO yBE 
mMyeHuA oTHOWeHHH UO,:UO,. Ta6n. 1 moKkaspiBaeT, uTO MCCIeqOBaHHbI 
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AHUHUTHI a eee OKHCJICHBI, COWepxKaT OouIbLuOe KOJIMGeECTBO paj{MO~ 
i cece CBHMHIla™, a Tak»Ke CyUleCTBeHH yo IIPHMeCb PeJKHX 3eMeJIb UH TOPHA- 


eTpom 57,3 MM, c uCnoOmb30BaHHeM HeOT*PUJIbTPOBaHHOrO Cu-usiyyeHUsa Tpy6- 


paMM UH BbIBeflenHble To 13—]6 yacTHbIM sHaveHHaAM, UpuBeyeHbI B Tabu. 2. 
Kak BuAHO 3 Ta6n. 2, mapamerp 
JICMCHTAPHOH AYeHKU UCCJIEOBaHHbIX Ta6auua 2 


OpasiloB_ - BapbupyeT B  mpenemax ae 
465 — 5,484 A. Tlapamerp smementapHok sueliku ypanu- 


- HUTOB 
_ [laa unctroro UO, pe6po s.temex- 
apHOro kyOa, Kak H3BeCTHO, COCTaBJIAeT 
9,47 A. OTKJIOHeHHe Mapametpa 3s1eMeH- & we a e od = 
apHOH aveHku MpHpOJHbIX ypaHHHH- ’ 3 . s 3 S 
OB OT 9STOrO 3HaYeHHA 3aBHCHT OT : a 
<ByX OCHOBHBIX (paKTOPOB: CTeENeHM OKH- 1 | 5,472] 0,002 8 | 5,474 | 0,003 
‘ 2 | 5,465] 0,002]/ 9 | 5,482 | 0,002 
Pe toctH =MMHepasia H XapakTepa 4 3 | 5,475 | 0,002 |} 40 | 5,469 | 0,002 
POMep2kaHHA B HEM 9JICEMeHTOB-IpuMecelt By [eee (POS MANS eo aes 
’ , ? 48 > 
@-4, TR, Pb). 6 | 54751 02002 413 | 52472 | 02002 
BuIMAHHe OTLeJIbHBIX 9IEMeHTOB, H30- 7 J 5,474 1 0,002 1 14 | 5,480 | 0,005 


MopdHO 3aMmetaroutux U** B_ pemer- 

(‘ke ypaHuuuta, pasmmuno. Monnpii panuyc Th** necxombKo 6oubue paquyca: 
‘U* (1,10 A u coorserctsenHo 1,05 A no Toubammugty (°); 1,02 A un 
0,97 A no Apexcy (")), 4, CmeqoBaTembHO, BxoxweHve Th** Ha mecro U4 B. 
CTpykType ypaHHHuTa JoOMKHO yBeJIMUHBaTb MapaMeTp sueliku mocwegquero.. 
 Penxue 3emim uTTpHeBOl rpynub, MpHcyTcTBylOllve B M3y4eHHbIX ypaHu- 
-HUTaX, MMEIOT payuycbl MoHa mo cpaBHeHuio c U4*: R; (Eu?*—Lu%*)=0,98— 
0,85 A, R;Y8*=0,92 A (mo Apency), u, cleqoBaTembHO, BXOMKMeHHe HX. 
B pelileTky ypaHWHuTa OJKHO yMeHbIUaTh TMapaMeTp s/emMeHTapHol sueliKu. 
MHHepavia. 

OTHOCHTeIbHO (opMbl HaxXO*KeCHHA palMOreHHOrO CBHMHIa B pelleTKe ypa- 
HMHUTA BbICKa3bIBaJIMCh pasIMUHbIe Wpemomnowenua. Hexoropple uccseqoBa- 
Tem cuuTaioT, To Pb B ypaHHHUTax HaxoOUTCA MOO B Bue ATOMapHOrO pacce- 
suua (°,4), mu60 B Bue TBepOl casbl oKHCIOB (4). CymecTByeT TaKxe yKa- 
3aHHe Ha pacnovlOxKeHve CBMHIa B CTPyKType MMHepasIOB To rpaHuam Os0- 
Kos (?). Ecumm nocweqHHe MpeAnos0xKeHHA NWpaBAJIbHbIl, TO B ypaHHHUTax, Co- 
Repxkamux Pb no 20 ar. % u Gomee, CIEOBAIO ORKULAaTb MPOABJICHHA Hai 
peHTreHorpaMMax CaMOCTOATeIbHOH cbasbl CBMHWa, YTO Ha HallleM MaTepHauJe: 
He OTMeuaeTCH. 

CormacHo janupim Baccepuiteliva (1°), paqvoreHHbld cBuHel B copme 
Pb** 3anumaer B CTpyKType ypaHuHuTa mecro U**, mw BxoxweHue ero B pe- 
IeTKy 3HaUHTebHO COKpaillaeT WapaMeTp AYeHKH. 

- BosmoxuHoctTb cyllectBopaHua Pb** B pemlerke ypaHWHUTa, Kak HaM lpe- 
CTaBJIAeTCH, BeCbMa orpaHuveHa, Tak Kak Pb** sBJAeTCH CHJIbHeEMIIMM OKHC- 
JMTeJeM, B UpHCyTCTBHM KOTOPOTO NOsJLKHO TponcxogquTb oKucnenHve U** uv. 
COOTBETCTBeEHHO Tepexon, Pb** B Pb?*. HanOouee BepoaTHoH PopMoH HaxoxK- 
JleHHA pawMoreHHoro CBMHWa B ypaHuHuTax sBsaerca Pb**, npwyem nocaes- 
HU pacnonaraeTcA B y3ulaxX pelleTKH. ITO MpeMooweHHe corsacyeTca Cc 


* PanuoreHHbili XapakTep CBHHUa B M3YYeHHbIX yPaHHHHTaX NOKa3saH PAXOM HMccefoBa- 
rene ((?, ®, 1, 5) u gp.). 
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yaHHpimu @Oponyeta u Bapueca (*), moKasaBIMXx uszocrpyKtTypHocth UO, : 
CHHTe3upoBaHHoro Mu KyOuyeckoro Pb** (U%"Os) Oxy uMelonrer? napa 
5,600 A. Yunrpwaa pasiuane B pajMycax MOHOB Pb?* (1,20 A no peng 
u 1,32 A no Tomaumugty) u U**, MoxkHO OxKUaTb YBeIHYeHHA NapaMeTps 
sueiku ypaHHHUTa C MOBbIMeHHeM COJepxAAaHHA B HEM paMOreHHOrO CBUHIA 
Sro yBenuyeHve B M3BeCTHOH Mepe OJUKHO KOMI€HCHpOBaTbCA MeHPINMM pa 
auycom U%*, BosHMKalolMM B Npollecce CaMOOKMCJICHUA B KOJIMYeCTBe, 9KBUBA 


JIGHTHOM KOJIMUECTBY PaMOreHHoro CBUMHIa. 


540.799 GO 220 230 e0 250Pyar.% 


ES ——E————E—E——EEEE EEE EE 

0 £0 28 30 40 §0 §0TharZ 

(a ee ea ee, 

0 20 40 60 8G G0 OTR aT% 
Puc. 1. SapucuMocTb Mexkyy pasMepaMH 9VJIe- 


MeHTapHOH AuelKH ypaHuHuTa MU COep»xaHHeM 
B Hem Pb, Th, TR 


Bauanue 2/IeMeHTOB-IIpHMeceli Ha MapaMeTp 2uIeMeHTapHOH AYeHKH OTUET-| 
MBO BUHO Ha TpHMepe uccreqOBaHHbIX ypanunutos. Ha rpaduxe (puc. 1) 
MOKa3aHa 3aBHCHMOCTbh MeKy Qj H3YSCHHLIX yPaHHHUTOB UM COjlepxkaHHeM B} 
Hux Pb, Th, TR (B aTomuHprx mponentax). Jl1a nocTpoeHHaA rpaiuKa UCTIOJIb- 
30BaJIMCb JlaHHble Tada. 3. 


Tao6auna 3 


Ilapamerppt AueHKU AJA YPaHHHHTOB C Pa3JIMUHbIM COepxwKaHHemM 3JIEMCHTOB-IpHMeceH 


Pb Th TR 
Qo, A Qo, A ay, A 

NoNe 0 ‘oNo Pp an) NoNo o6p. | aT. % 

bop. a % kK } NeNe o6p. | ar. % Y oop 7” 2 6 
2,10 20,6 5,467 | 5,473 1,6,2 0,5 5,471 | 5,476 ee 20 5,411 | 0, etn 
6,8 af, 12, 

yh} 22,6 5,474 | 5,478 13,10 458 5,475 | 5,478 4,8 4,3 5,477 | 5,476 
‘baste Syosset 1a. 

Ler, 4,14 2,2 5,478 | 5,478 3,14 6,2 5,476 | 5,472 
OP Aes!) 2355 5,478 | 5,483 

4 24,4 5,483 | 5,482 — — — — 7,6,2 Aes 5,471 | 5,474 


IIpumeuanne. Uccaeqopanuble oOpa3subl B TaOmMUe CrpynMMpoBaHbl B paspszyE ¢c 

<22; 22—23; 23-24; >24 ar. % Ph, <1,0; 1,0—2,0; 2,0—3,0 ar. % Th, <3,5—be 
5,0—7,5 4 >7,5 at. % TR. Atomubie nponentst Pb, Th, TR qua Kaxgoro o6pasua momy- 
“HeHbI NpH Mepecuere aHaM30B Tad. 1 Ha KpucTaMoxuMuyeckue dopmyw. B rpaax a 
IIPHBeAeHbI CpeAHHe 3HAYCHHA Ao AMA KaxKOrOo U3 paspaoB; B 6 —9dTM %Ke 3HayeHUus, 
HCIpaBJIeHHble Ha PasHHLy B CpeAHHX cofepxanuAx Pb, Th, TR mexazy orqembHbIMH pas- 
pazamu. Baofusach TakxKe MompaBka Ha pa3HHWy B CTeMeHH OKUCeEHHOCTH OO6pasiloB, OT- 
HeECCHHBIX K KayKOMY pa3payy. 


Kpuppie Ha pvc. 1 moKa3piBaloT, UTO Cc BO3pacTaHHeM coxepxaHua Pb u 
Th napametp seMeHTapHOH sueliKH ypaHMHuTa npaBHJIbHO yBemMUMBaeTCH; 
MIPHMeCb PeAKHX 3€MeJIb HTTPHEBOH YpyNMbl, HacGopoT, BbISbIBAeT YyMeHDbIIIe- 
HMe WapaMerpa. Corjacwo pacuetaM, RxoxgeHHe | ar. % Pb?* B pemerKy 
A344 


HMHHTa B CpefHeM BbI3bIBaeT yBesIMYeHHe ay Ha 0,0042 A 1 ar. % Th? 
|0,0012 A, Bxoxgenne 1 ar. % YTR3* YMeHbIUaeT TapaMeTp AYeHKH Ha 
0010 A. 

JlenuurpayckHit rocyqapcTBeHHblit Iloctynuao 


yHMBepcuTer 5 I 1959 
uM. A. A. )KqaHosa 
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TIOYBOBEJEHE 


A. A. THTJIAHOBA, A. H. TIOPIOKAHOB u LF. H. MAXOHHHA 
O JECOPBHPYFOLEM JEMCTBKM MNPHPOAHbIX IKCTPAK TOB 
(I1pedcmaeaeno axademuxom H. B. Tropunem 21 III 1959) 


TlpucytcTsve OpraHHyeckHX BelleCTB B MpHPOAHbIX BOJaX, Kak H3BECTE 
cnocoOcTByeT MHIpallMM XHMHYECKHX SvleMeHTOB. JLeHCTBHe paCTBOPeHHbIX B BC 
OpraHHYeCKUX BeLLECTB MOXET ObITb UpesBbIaHHO pa3HOOOpa3HbIM: 3TO MOK 
ObITb 3allMTHOe TeHCTBHe Ha MHHEPaJIbHble KOJVJIOHAbI, MOBbILMeHHe KHCJIOTHOC 
cpelbl, OOpasoBanve PacTBOPHMEIX MPOCTHIX COJeH MJIM KOMIJIeKCOOOpa3s0BaHn 
c¢ pa3IMUHbIMM MeTaJiamu ('°). TocaeqHni mpolecc ocoOeHHO BaxKeH B CBA 
¢ MurpallHeit XHMHYECKHX SJIEMeHTOB, TAK KaK PaCTBOPHMbIe, MaJIOAMCCOMMUE 
BaHHbI€C KOMIVJICKCHbIC COCMHHCHHA ABJIAIOTCA COpMOl, HaHOoee cnocoOHOH 
Murpalun. B nocueqHHe rob, B CBA3H C pasBHTHeEM OOWIMX NpesctTaBeHHh 
KOMIVJICKCHBIX, YCHJIMJICA MHTepec K IPHPOAHbIM KOMIJIEKCOHAM, CIOCOOHBIM T 
PCBOLHTb METAJIJIbI HEMOCPEACTBEHHO H3 KPHCTAJJIMYeCKHX PelWleTOK MHHEepadl 
WJIM H3 MOUBCHHOFO NMOrOUlaoulero KOMIIeKCa B MOUBeHHbIE pacTBopHl (°~ 
Takue MpHpoOHbIe KOMIVJICKCOHbI CYUIECTBYIOT B XKHBbIX OPfaHH3Max, MOC. 
OTMHpaHHA MocMeHHX MOryT ObITh JKCTParHpoBaHbl H3 HHX BOOK Us 
BHOBb OOpPa30BaTbCA pH pa3slOxXKeCHHH PaCTHTeJIbHbIX H 2XKHBOTHBIX C 
TAaTKOB. 

Uccaelys mpoliecchl cop6uHH HW WecopOWHl MHKPOKOJIHYECTB 9JIEMeHTOB B M10 
BaX, Mbl H3y4HJIH AecopOupyroulee AeHCTBHE HEKOTOPHIX NPHPOAHbIX BbITAKEK 
yCTaHOBHJIH, Ha MpHMepe WHHKA, KOMIWIe€KCHY!0 NpHposy sToro AehcTBua. Bun 
JIO H3YYeHHBIX IJIEMCHTOB BXOJHIN *Kee30, WHHK, KOOaJIbT HW HTTPHH (OOsazal 
IHe€ BbICOKHMH KOMMJIeKCOOOpa3yIONLHMH CBOHCTBaMH), CTPOHWHH (MeHee cn 
COOHBIH _K KOMMJIeKCOO6pa30BaHHi0) HW We3Hk (MpakTHYeCKH He JaloulHyH KOMMIe 
cos). B pa6ore ObiliM HCNOMb3OBaHbI PAaNHOAKTHBHbIe H3OTOMbI STHX MeTAII 
Fe®®, Zn®, Co®, Y*°, Sr®°, Cs!87, M30Tonb ObiwIH B3ATHI B HHAMKATOPHbIX KOJI 
yecTBax Oe3 JoOaBJIeHHA HOCHTeeH. OCHOBHAaA YaCTb OMbITOB MpoBefeua Cc I 
rOBOH mMouBoH (TOx#KHBIH Ypal.); B HEKOTOPHIX OMbITaX, KPOME TOLO, HCMO/b30B 
HbI YepHoseM (Kypckasa o6.), KpacHo3em (Ipy3ua) H nmoz301 (ropusont A 
(MockosBckas O6V1.). 

Bpilo mocrapieHo Be cepHu onpitos. BI cepuHu Opa u3yyena ecopoul 
*Kele3a, KOOaIbTa H WHHKA H3 Pa3JIHYHbIX MOUB BOXHBIMH BbITA2KKaMH H3 Ke 
TbIX JIMCTbeEB Oepesbl, COCHbI, YEPCEMYXH H OCHHBI, a Tak>xKe 3eeHOH NomHHH. J 
NOJYYeCHHA BbITAKEK JIMCTbA WM MOJbIHb, B KOMHYeCTBe OKOO 100 r, o6paban 
BaJIM 5 JI O3CPHOH BOAbI H BLILeEPKUBAIN Hee; Bo I] cepuu onpITOR, rye 43 
yalacb ecopOWus WHHKAa, CTPOHUMA, HTTPHA HW We3uA M3 JyroBOH MOUBBI, Obk 
MIpHMeHeHbI Oosee KOHILCHTPHPOBaHHbIe SKCTPaKTbI W3 JIMCTbeEB OCHHBI, 4ef 
MyXH M Oepesbl, KOTOpble TOTOBHJIH 2-HeTebHEIM HaCTaHBaHHeM | J BODHI 
100 r muctbes. 

Jina cpaBHeHHA BO BCeX OMbITaX MpoBeyena Jecop6uua Bool u 0,01 
pacrsopom OJITA (ofHoro 43 CaMbIX CHJIbHbIX KOMIMJI€KCOHOB). 

Metoguka onbitos Opiia cenyioueH. Hapecky mousp (1 r) nepemenimBauin ¥ 
KOTOPpoe BpeMA (MOCTOAHHOe H MOCTATOUHOe AA yCTaHOBJIeHUA PaBHOBeCHA) 
4() MI pacTBopa ompefeeHHOoro payMou30TONa B ANCTHAMMpOBaHHO! BO} 
SaTeM KUAKOCTh WeEHTPHPyrHpoBaJIH, MOYBY MPOMBIBaIH 29 Ma JUCTHJIJIMPoBe 


1346 


DM BOAbI, OOpabaTnBaln 40 ma AecopOupytoulero pacTBopa u cHoBa Mepemeltn- 
javIH C PaCTBOPOM DO yCTaHOBJeHHA paBHoBecua. Ilo oKonyuaHHH ecopounn pac- 
0p WeHTpHpyrupoBasn, u u3 Hero Opanu npo6y Aus onpenenenusa polenta 
ecopounn, : 

|| Pesyabratpi I cepuu onziros, mpegcrapnenupie na puc. 1, noKa3prBator, 4TO 
ITAKKH BeECOpOupyiwr xXeNes0, KOOabT H UWHHK MeHbIe, YEM pacTBOp SJITA 
SHAYHTeIbHO OowbuIe, YeM Boa. OcobeHHO cHsIbHO AeHCTBYIOT BbITAKKU Ha 


100 \ Fe 
of le 
6 
40 N 
HL N. 
uf 123456° 1234867 
r/ 
Rider ail \ RNS of oes 
ahs oN 7 Nw WW 
\ \ N NNN 
60 N N Nn NA NA 
SIN N NA NANNg 
Soh \ \\ VE NANKN 
ad ky oe Na NNA INNAN 
3 a NNN NA NANA NANA 
S ZENNN, = NN | NNNNNN ANNNAA 
NNNAA NANAN,. NNNNAN NANANNG 
ANAS§.. NANANS._SANNRAN. ASNNANS 
SM BRED OWS AT BEE GNTE OORT AE BOE SID Y 


LLL LLSLSALSSAS A, 


Gy 
yD 
N 
ae 
NS 
N 
ny 
D> 
N 


Pue. 1. Tecop6una xene3a, KoOalbTa HW WHHKA H3 pasHUHbIX Now 
pactBopoM OJITA, npupoxHbImMu 9kKcTpakTaMH H BOZO. /— uepHo3sem 
(11% rymyca), // — ayropas noupa (10,5% rymyca), //I] — xpac- 
Ho3eM (5,7% rymyca), /V — nogson, ropu3onT Ao. /— 0,01 N pac- 
TBop OTA, 2—9xKcTpakT %KeTbIX JMCTbeB OCHHbI, 3 — 9KCTPakT 
3eN€HOH MOMbIHH, 4 — 9KCTPaKT X%KeNTHIX JHCTbEB YepeMyxXH, 5 — 
9KCTPaKT XKEJTHIX JIHCTbEB Gepesbl, 6 — SKCTPaKkT %KEJTHIX HI COC- 
HbI, 7 — JVCTHHPOBaHHaA Bola 


OOaJIbT WH IWMHK, Kesle30 HCNbITBIBACT MEHbIUee BJIMAHHE, HO HU ero JecopOuHuA 
bITA2KKAMHV B CpeHEM B NOJITOpa pasa Be, YeEM JecopOuHA BOOH. Bo Bcex 
y4aAX BbITAMKKH H3 OCHHOBbIX JIMCTbEB H H3 NOVIbIHH OKA3bIBaloT OOJIbLUIee BUIHA- 
He, YM BbITAKKH H3 JIMCTbEB Oepesbl, YepeMyXH H CocHbI. JlecopOunsa Ha pa3- 
bIX MOUBAX MPOHCXOLUT MO-pasHOMy, IIpHYeM JIerKO 3aMeETHTb, YTO YMeHbIIeHHe 
omMuecTBa ryMyca B MOUBe BeJeT K YBEHYCHHIO Mpollenta WecopOunu. Iro 
OXKHO OObACHHTD, MO-BHAMMOMY, TEM, 4TO HCCJIEOBAHHbIe 9JIEMCHTHI CBASbIBAIOT- 
1 TIPOUHO OPraHHyecKOH YaCTbIO NOYBbI; YMeHbIUeHHe HAM OTCYTCTBHE Mocwex- 
eli IPHBOAMT K Goulee erKOMYy Mepexofy 2/1eMeHTOB B pacTBop. Bo II cepuu onpi- 
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ToB (puc. 2) mpoleHT AecopOWMn WHHKa HECKOJBKO BBILIC, YeM B I cepuu, c Oowtee 
CNaObIMH BBITAXKKAMM, HO MOpALOK Jelicraua skcTpakToB He u3sMeHuca. IloBe- 
JeHWe UTTPHA aHaJOrM4HO NoBeeHUIO *KeNesa, WMHKA KoOasIbTa: OH ecopOn- 
pyeTCA BLITAKKAMM 3HAUHTebHO OoNbuIe, YEM BOAO, HO MEHbIIe, HEM PacTBO- 
pom STA. JIpyryto Kkapruny faer crponuui. B oramune oT Bcex OCTAJIbHBIX} 
W3VYCHHBIX 3JICMeCHTOB, 9KCTPaKTH! WecopOMpylor CTPOHMMM CHJIbHee, HEM Pac: 
7Bop QJITA. B 6ymyue padore HeEOOXOAMMO BbIACHHTb IIPH4AHbI STOO ABCHUA, 


Hakouell, We3HH, 9JIEMeHT pak: 
i 


) o 
2 THYeCCKH HE KOMIMJICKCYIOULHHCA 


, Wa ypesBblualiHo Malo ecopOu-+ 
pyerca Kak pacrBopom OUATAS 

TaK HW BbITAKKAaMH. 
Ha OcHOBaHHH MOJlyYeHHbIX 
pe3yJIbTaTOB BO3HHKJIO mpey- 
ToulowKeHHe, TO MecopOupyr1o-[ 
ulee JeHcTBMve BbITAKKaMU OOb-} 
ACHAeCTCA MpolleccaMH KOM/ 
uIeKcoOOpa30BaHHA; MpHcyTcT-} 
BY!OULMe B {BLITAKKAaX MpHpor-| 


S 


60 


Aecopbuua ————»— 
~w 
S 


NOrJIOULeCHH bIMH MOu“BOH KaTHO-} 
HAMM KOMIJICKCHBIe pacTBOpH-} 
Mbl2 COCAMHeHHA H, TaKHM OO-{ 
pa30M, epeBOAAT 9TH KATHOHbI? 
M3 MOUBbI B pacTBop. OTo npex- 
MOJIOMKeHHE UMeJIO CJICTYIOULHe) 
= OCHOBaHHA: ~~ BO-II€PBLIX, U3 
& ‘BCeX U3Y4CHHbIX  IJJIEMCHTOB 

Yo ag esie Cs TOJIbKO We3HH, He Waio1ul KOM- 
Puc. 2. Jlecop6una UWHHKa, HTTPHA, CTPOHWMA TIERS maxe c QJITA, upes- 
WesHA U3 JyroBoli MouBbl pacTBopom OJITA, npupogz- BbIYaHHO MaJIO jecopOuposasica 
HbIMH 9KCTpakTaMH HM BoyoH. /—0,01 N pactBsop BbITHKKAMH; BO-BTOPHIX, nei- 
STA, 2 — skcTpakT %KeJITEIX JIMCTbeB OCHHbI,3 — erpye BRITAKeK B cayuae je 


9KCTPaKT 2KE/ITHIX JIMCTbeg wepemyxH, 4 — SKCTPaKT 
*KeNTHIX JIMCTbeB Gepesbl, 5 — AUCTHIIMpOBaHHaA Boma CopOlWMM MMM KoOa/IbTa M UWMH- 
¢ Ka H3 MOA30Aa TIpHOJHKaJIOCb| 


K elicrsuio OITA (cumbHetmero KOMMMeKCOHA); B-TPeTbHX, HaMH OblIO elle 
paubie ycranoBseHo (1°), uro TaKOH 3eMeHT, KaK KOOaIbT, WecopOupyerca U3‘ 
yepHoseMa pacTBOpaMH comel H cmaSo KucmoToH (0,01 N HCl) ne3sHauutesbuHo,, 
B TO BpeMa Kak pactBop OJITA gecop6upopan ero Ha 100%, BrITaxKeK — Ha’ 
20—30%. 

JIna NoKa3aTebCTBa KOMMJICEKCOHHOPO JeCHCTBUA BbITAKEK OplJIM NMOCTABJICHbI 
CMelMaIbHBIe OMbITHI C WMHKOM. IIpexye Bcero Obit ycTaHoBseH PH ucmbITHIBae- 
MbIX BbITA2KeK, TAK KAK JOBOJIbHO 4aCTO OOJIbILYIO NOABUXKHOCTb 3JIEMCHTOB B 
Bowax, OoraTbiX OPraHHYeCKHM BelLeCTBOM, OObACHAIOT MOBbIINeCHHOH KUCJIOT- 
HOCTbIO 3THX BO. Oka3asocb, 4TO pH «Oepe30BbIX» BbITAKeK paBHAJIca 8, a 
«OCHHOBBIX» H cYepeMy XOBbIX» 4. Jia ompedeueHua WeCcopOWHu WHHKa H3 MOYBBI BO- 
OH c pa3M4HEIM PH Opi mocTaBJieH CnelvasbHBI omit. M3 pe3sybTaTOB ONBI- 
Ta BUQHO, UTO JecopOluA WHHKa BOON B uHTepBase pH or 8 No 4 ocraerca no- 
CTOAHHOM MU He MpeBbmuaeT 1%; HeGoMbIMIOe yBeMMYeHNe TecopOlun NpoucXoAUT 
npu pH 3, u TombKo- mpH pH-2 ecopO6upyerca 3HadHTeIbHOe KOJMUeCTBO ILMHKa? 


S 


pH pactsopa 8 6 4 3 2 
TIpouent necop6unn WaHKa OFS 035 ORs 3h O20) 


CreqopatebHo, WecopOupytoulee WelcTBue HCMbITaHHIX BbITAKeK HE MMeeT 
TIpAMOH CBA3H C MX AKTHBHOHM peaked. 


Ilomaraa, YTO WHHK, AecopOupoBaHHbI M3 NOUBBI BHITAKKAMU, HaXOMUTCA 
B pacTBOpe He B HOHHOM, a B KOMIJIEKCHOH (POpME, MbI H3Y4HIM Cop6luio WHHKa 
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THX PaCTBOPOB KaTHOHHTOM — cMOJIoH «<OcnaTuT-1», Oxoslo 50% WHHKa B 3TUX 
PNOBHAX HE NOFOWlaeTCH CMOJOH, a OCTaeTCA B pacTBope: 


KCTpakTbl »bepesosbii* ,OcHHoBbIli* ,Uepemyxosbiii« 


|pouenT unHKa, cctapmercca B pacTBope 
nocje cop6uHH 56 42 45 


Cuefyroului ONbIT NOKa3aJI, YTO H3 BOAHBIX pacTBopoB c pH 8, 6, 4 u 3 uHHK 
pOupoBasica cMouoH Ha 99%. PesybTaTbI 9TUX OMbITOB CBUACTEIbCTBYIOT O 
2a3IMYHbIX (OPMaX CYLIECTBOBAHHA WHHKa B HCMBITbIBAeCMBIX pacTBOpaXx. 

BOJHBIX PaCTBOPaX WMHK HAXOJHTCA B MOHHOH ChopMe H LWeJIMKOM MOrsoulaeTca 

AaTHMOHHTOM. B BbITAKKAaX M3 JIMCTbEB OCHHBI, YePeMyXH UH Oepe3bI WHHK HaXxo- 
MTCA B KOMIIJI€KCHOM POpMe HM MOrsowjaeTcaA CMOJIOH YaCTHUHO, B COOTBETCTBHH 
TeEM PaBHOBeCHeM, KOTOPOe YCTaHaBJIMBaeTCA Mexy COopOn“pOBaHHOH opMolri 
| KOMIJICKCHOH, OCTalollelca B pacTBope. OTO paBHoBecHe OMpeseAeTCcH, C OL- 
{OH CTOPOHbI, MPOYHOCTLIO CBA3H WHHKA CO CMOJIOl, a c Apyroli,— KoHcTaH- 
¢aMH YCTOHYMBOCTH ero COeHHEHHH C KOMMVJICKCOHaMH, HaXOJALIMMHCA B 9KC- 
| pakTax. 
PesyJIbTaTbI NPOAeMaHHEIX OMbITOB MO3BOJIAIOT CAeaTb BbIBOA O OOJIbIOM 
BJIMAHUM MpPHPOAHbIX BbITAKEK (BOLHbIX HACTOEB JIMCTbEB HM TpaB) Ha MPOMMecchi 
MUPp alu HCCIEMOBAHHbIX 3JIEMEHTOB B BOaX MH MOuBaX. OTH BHITAKKU BecopOu- 
DYIOT METAJIJIbI H3 NOUBbI H yep2%KUBAIOT UX B PacTBOPe B WIMPOKOM HHTepBase 
DH. Tlo-BuyuMomy, BO BCeX BbITAKKAX MPHCYTCTBYIOT Te WH UHbIC MpHpoHble 
KOMMJICKCOHBI, CMOCOOHBIG aBaTb C MeTAJJIaMH-KOMMJeKCOOOpas0BaTesAMH 
HIpOUHbIe PACTBOPHMBIe€, MaJIOMHCCOMMUPOBaHHble COeAHHEHHA. 


Vuctutyt Ovonoruu YpambcKoro uivana Iloctynua0 
Axkaylemuu Hayk CCCP 19 III 1959 


MockosckHit rocyapcTBeHHbIM YyHUBepCcHTeT 
um. M. B. JlomoHocosa 
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Horxane Akagemun nays CCCP 
1959. Tom 126, N: 6 


BHO®HSHKA 


YW. M. BACHJIBEB u E. H. MACJIOBA 


KEMCTBHE PEHTTEHOBCKOFO OBJIYYEHHS HA MEPHCTEMHbIE 
KJIETKH 3A4ATOUHOLO CTEBJIA NWEHMILbI 


(ITpedcmasaeno axademuxom A. JI. Kypcanoeoim 10 III 1959) 


| 


VY. M. BacuJIbeBbiM OblIO MOKa3aHO, TO Mocme O6yYeHHA HeOOMDIUMX 
TCHHH MWICHHI{bl PCHTTeHOBCKHMM JIy¥aMH B Jo3aX, MOMaB/IAIOULUX pocr, 
ThA B TeYeHHE HeeIH MpOROMKatoT elle yAMHATBCA. OcoOeHHO Haray- 
9TO B CJlyyae, eCIH pacreHuA cpa3y mocwe oO6myueHHA Cpe3aTb Ha 
joBHe kKOJleomTHeH. Tora u3 TpyOokK koJeonTHseli HauMHaIoT BbICTyMaTb 
) pacrarouue» JIMCTbA, CO3faBadt BevaTeHHe MpoosuKatouleroca pocra. 
*CTHTHYB MPHMepHO TPeXKpaTHOM BeHUMHbI MO OTHOIWeHHIO K JWIMHe 
eis 3TH JIMCTbA OCTAHaBJIMBaloTCA B «pocTe», HM Tenepb ye 
cera. 

_Bmecte c 9THM OOpatiasio Ha ceOA BHHMaHHe HM Cremyroulee aABsienne. Ilocae 
WIYYeHHA paCcTeHHH He MOJIHOCTbIO NOMaBJIAIONIMMH pocT o3aMH mMepBpe 
wlee WJIH MeHee CbOpMHpOBaBLIHeCA KO BP€MeCHH OOJYYCHHA JIMCTbA OTCTAIOT 
‘pocte H YJIMHAIOTCA B MEHDILeH CTeMeHH, YEM COOTBETCTBYIOULMe JIHCTbA 
-OOJIYYCHHBIX pacTeHuh. A sucTbA Oosee MOONbIe, HaNpOTHB, YAMHAIOTCA 
JIbHee, OJHAKO BCerya MPH 3TOM OKasbIBaloTcA Oovlee y3KHMH. Ene mo3qHee 
ABJIAIOULMECA JIMCTbA MpHvoOperTaioT HOPMAJIbHY!O WIHPHHy, HO BbIrIAyAT 
yee yKOpoueHHbimMu (17%), 

Pacummpopky 3THX ABJIGHHM HYKHO WCKaTb, Mpexkye Bcero, B aHaTOMHye- 
‘UX WM3MC€H€HHAX 3a4aTOUHOrO CTeOJIA, MOCKOJIbKY TaM HM€HHO BO3HHKAalOT 
BLIE JHCTbA. B cBxA3H C 3THM OblJIM MPOBeeHbI ONHCbIBaeMbIe HHKE HCCIeEN0- 
HHA. 

Ha puc. | mpescraBjenbl MUKpodotorpapHu Mpenmapatos, ChewaHHblxX H3 
CYTOUHBIX pacTeHH o3HMO nmweHHuE! Ne 599 — neoOlysenHoro HW OOy4eH- 
ro HakanyHe Zos0H 3000 r. Boivin cyeanbl Take MpelapaTHl W3 pacreHuh, 
WIYYeHHBIX Jo3samu 1000 uw 95000 r. Ileppie HMemM TakOli Ke BHA, Kak HeOO- 
JYeHHbIe, BTOPble — Kak OO/y¥eHHbIe Jo30H 3000 r. Ko BpemMenu oOulyyeHua 
ICTCHHA MMeJIH TO OMHOMY Ppa3BHTOMY JIHCTY. 

Y neoOmyyenHoro pacTreHuaA MbI BHJMM ocHOBaHHe |-ro HacToslero sucta 
OJICONTHJIb HE MOKa3aH), COCTABJICHHOe H3 BaKYOJIMSHPOBaHHbIX, HO HE CHJIb- 
) paCTAHYTbIX KJIETOK, OCHOBaHHe 2-ro JMCTa, YAJIMHeEHHbI KyMoM 3-ro AH- 
a, 3a4aTOK 4-ro JIMCTa B BUJe BaJIMKa, OXBaTbIBaOlleroO KOHYC HapactTaHHa”, 
3auaTOK 5-ro JIMCTa, KOTOPbIM BBITIAHT OyrOpKOM clipaBa OT KOHyCa Hapa- 
aHua. 2—5-H MCTbA, KaK HM KOHYC HapaCTaHHA, COCTABJICHbI MOJIHOCTbIO H3 
2pHCTeMHBIX KleTOK. HwxKe KOHYCa HapacTaHHA KJIeTKM CTAaHOBATCA BCe KpyII- 
2e H ABHO BaKYOJIM3HPYIOTCA. } 

CopepuleHHO HHave BHITIAAUT 3a4aTOUHbI cTeOe/Ib pacTeHuA, OOyYeHHOrO 
30H 3000 r. Bce KmeTKu cram KpymHee. BMecte C 3THM MpOv30LII0 peskoe 
‘CTaBaHHe B OpraHooOpasoBaHHA, HariAHO MpOABJIAIOUeecA MPH CoMocTaBe- 
AM CAMbIX MOJIOMbIX JIMCTbeB. 3-H JIMCT 3eCb MpeAcTaBJeH B BHe HECOMKHYB- 
erocd HaBepxy KyMola (JleBad YaCTb CFO HECKOJIbKO MOBpexKeHa), ABHO 
2HbIUIHX Pa3MepoOB MO CpaBHeHHtO C COOTBETCTBYIOUIMM JIMCTOM HeoOJly YeHHOrO 
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pacrenus. 3ayaToK 4-ro JIMcTa efBa HaMeTHJICA B Bue HeOOJIbINOrO B3AYTI 
cnpapa. SayaTKa 5-ro aucTa HeT. OH He NOABHJICH. 

TlocMoTpuM Tenepb, Kak BbIPIALAT 3a4aTOUHBIe cTeGJIM TaKHX Ke pacteHl 
uepes 10 cyToK mocie oO6y4eHHA, Kora yAJIMHEHHE JIMCTbEB Y pacTeHHi, oO 
JIYYCHHBIX MOLABJIAIOWIMMU POCT HO3aMU, YK 3AKOHMHMUOCK. Ha pune. 2 mpe 
CTaBJICHbI MUKpodotorpadun mpenaparTos, CAeaHHbIX H3 HeoOJIyYeHHOrO, oO. 
ueHHoro go30l% 1000 r u oOmyyeHHOrO Jo30H 5000 r pacrenui. Jia pact 
HH, OOsyyeHHBIX oso 3000 r, KapTHHa Ta 2%Ke, YTO HM ANA o6s1y 4eHHB 
o30H 5000 r. . 

Y neoOyyenHoro pacTeHus MMeeTCH TeMepb WECTh JHCTbEB, M3 HUX 4-i1 - 
B BHJe KyMOla, OKalMJAIOUulero KOHYC HapacTaHHa. Y o6syyeHHorO 03¢ 
1000 r Tome wectb sucTbeB, HO KyNoul 4-ro sucTa 3HauHTebHO OOM 
YMJIMHEHHbIM (BHAHbI TOJbKO OCTaTKH ero BBepXy), @ 3a4aTOK 5-To JMC 
Golee pa3sBUT, YM COOTBETCTBYIOWIMH 3ayaTOK HeoOJIyYeHHOrO pacTeHys 
B octasbHOM KapTHHa MpwMepHo OfMHakopad. HukakHxX BUAMMbIX Pai 
junit B BeIMUNHe KIeTOK MO CpaBHeHHIO C HeOOJyYeHHbIM pacTeHHe 
HeT. 

PesKo OTJW4Ha KapTHHa y pacrenus, OOyyeHHOro fo3s0H 5000 r. Uneu 
JIMCTbEB 3/eCb M10 CpaBHeHHio C Ooslee paHHHM BpeMeHeM He yBerMUNJOC. A 
KJICTKH JIMCTbeB CTaJIM 3HAUHTeIbHO KpymHee. CHJIbHO paCTAHYTBIC KJIeTK 
3aHUMAIOT Telepb HM BCIO 30HY COOCTBEHHO cTeO/Ia. OOulee BIeVAaTIeCHHe TAKOBC 
MIpPOWS3OlIa MOMHaA LesopraHusallMA BCeX HaXOMALMXCA B 3a4aTOUHOM cTe6ul 
MePHCTeMHbIX TKa@Hel. ‘ 

B MOMOHeHHe K STUM BU3YAaJIbHbIM CpaBHeCHHAM ObIIM CeaHbl TaKKe KC 
JINUECTBEHHBIC ONPCACNCHUA BEJIMYMHbI KeTOK KOHYCa HapacTaHuA HeOOy Yer 
HbIX H OOJIYYCHHBIX pacTeHni uepes 10 AHeH mocue oOy4yeHuA. PesybTaT! 
Nosyuusucb clekyoule (B MHKpoHax mpu 630 X): 


Heo6myyuenupie 1000 r 3000 r 5000 r 
52,6-43,5 50,2+4,4 186,1+9,8  184,8+14,1 


Kak MbI BHZMM, OOyueHHe Zo30H 1000 r He CKa3alocb Ha BeJIMUMHE KETO! 
KOHyca HapacTtaHHa. OGsyyuenne JosoH 3000 r, HampoTHB, CKa3as0Ccb pe3KO 
BeJIMUMHa KJIeTOK KOHyCa HapacTaHHa Mocsle Takoro OOJyYeHHA 3HAUHTeJIbHC 
pospocula. JlambHenee Ke yBeM4eHHe Jo3bI Wo 5000 r ye He BbISBaIO HO 
BbIX H3MCHCHHH: pa3IMYHH B BeJIMYHHE KJIETOK pacTeHHH, OOyYeHHbIX 03a 
mu 3000 u 5000 r, mpakTuueckH He OplIO. 

TakuM oOpa30M, MMKpockorMyeckHe HaOJIOJeCHHA 34 H3MCHEHHEM 3a4aTOoU: 
HOrO CTeGOJIA MUICHHIUbI MOCe PEHTTEHOBCKOFO OOJYYeHHA NOMABJIAIOULHMH Poci 
josamu (3000 u 5000 Fr) BHIAnBJIAIOT yxKe Yepe3s CYTKH HasHuNe addekta oOy- 
YeHHA B BUe NpekpallleHHA 3aJIOXKCHHA 3a4UaTKOB HOBbIX JIMCTbeB VM yBeJIMUe: 
HHA pa3MepoB KwJleTOK. B mocwieqyIouleM pa3sMepbI KJeTOK elle Oouee BO3pacTa: 
oT, H Yepes 10 cyTOK NocJe OOYYeHHA 3a4aTOUHbIN CTeOeb OKA3bIBaeTCA MOU: 
HOCTbIO Je3OpraHH30BaHHbIM. Bce MepHCTeMHbI€ TKaHH B HeM UcuesaioT. IIpr 
oOJIyYeHHH MeHbueH oso (1000 r), Korga pocT nofaBAeTCH TOIbKO YaCTHY: 
HO, Pa3MePbI KJIETOK 3a4¥aTOUHOrO CTeOJIA He H83MCHAIOTCA H Me€PHCTeMHbIe TKaHb 
COxXpaHAloTcA. OcoOeHHbIM ABJIACTCA MOBDbIIeHHe TEMMa PasBHTHA 3adaTOUHBD 
JIMCTbEB. 

B CBeTe STHX HaOJNOJeCHHH ONMCaHHOe PaHee BPeMeHHOe YAVIHHEHHE JIMCTHE! 
pacTeHui MUICHHIbI, Hacrynatoulee NMocie OOyYeHHA NOLaBAAIOULMMU poc’ 
JO3aMH, MOXKHO PpaCCMaTPHBaTb KaK CJeACTBHE BaKYOMM3AalMH MU pacTaAxKenus 
KleTOoK. Hukakoro pocta B JaHHOM culyyae HeT. OH Npekpaliiaerca cpasy xt 
nocle oOsyueHuA. Uto #%e KacaeTca Oomee paHHero MOABJICHHA HECKOJIbKH?} 
APYCOB OYEPEHBIX JIMCTbEB Y PaCTeHHH, OOJYYeHHBIX HE MOJIHOCTbIO NOaBJIALO 
ULHMH pOCcT O3aMH, TO OHO CBA3aHO C OoVlee OBICTPLIM PaSBUTHeEM 3a4aTKO! 
JIMCTbeEB, KOTOPbIe NofBeprasuch oOyyennto. McKkaTb B aHHOM cJly4¥ae MPH 
HY B YBeJIMYeHHM Pa3sMepOB KJIeETOK HeT OCHOBaHHA. CKkopee, 3TO MponcxosH’ 
3a cueT Coulee ObICTporo AeMeHHA KMeETOK. OMHaKO 3]eCb HeMb3A TOBOPHTh | 
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Puc. 1. Muxpocotorpadun mpofombHbIx pa3pe30B 3auaTOUHBIX cTeOseli 
5-cyTOUHEIX pacTeHHH O3HMol mueHHbr Ne 599. a — HeoOmyyeHHoe 
pacteHHe, 6 — oOyyeHHoe HakaHyHe 2o30H 3000 r. Koneontuau He MoKa- 
3aHbl 


Puc. 2. MuxpocotorpapHu MpoOAbHEIX Paspe30B 3ayaTOUNbIX cTe6eH 2-Heweb- 

HEIX pacTenuit o3HMoli mueHHub! Ne 599. a — HeoO/yueHHOe pacTeHHe, 6 — 06- 

uyuenHoe Zo30hH 1000 T, 6 —oOmyyeHHoe Zos0lt 5000 r 10 queit nasaq. Kone- 
ONTHJIH He 1OKasaHbl 


TLAH, r. 126, Ne 6, Bacuabes n Macnosa 


ITHMYJIAWHH pocTa, Tak Kak GOovlee paHO NOABJAIONIMeCA JIMCTbA y OOy4eH- 
IbIX paCTeHHH BCera OKa3bIBalOTCA H Golee y3KuMU. Bosee HHTeEHCHBHOe 
[IJIMHeHHe JIMCTbeEB B 9TOM CyIyYae MPONCXOAUT 3a CueT YMeHbINeHHA UX 
HMpHHbl, 


UuctutytT Ovosornyeckon du3sHKu Tloctynuno 
Akayemuu HayK CCCP 9 III 1959 


WMTHPOBAHHAS JIUTEPATYPA 


| 1YW.M. Bacuapes, JAH, 116, Ne 1, 49 (1957). ® UW. M. Bacuasbes, JAH, 
116, Ne 3, 401 (1957). °H.M. Bacuabes, ILunb Cy-tonb, Buoduszuxa, 3, B. 4, 
£54 (1958). teak : 
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Jloxnagn AKaweMun Hayk CCCP 
1959. Tom 126, Ne 6 


BHO®H3HKA 


C. P. 3YBKOBA u A. JI. MJIATOHOB 


K MEXAHH3MY 3AL{MTHOrO JEMCTBUA CiMPTA 
MPH PEHTTEHOBCKOM OBJIYYEHHH MbIWEN 


(I]pedcmaeaeno axademuxom JI. C. Ilmepx 6 III 1959) 


YcTaHOBJIeHO, YTO BBeZeHHe pacTBopa 3THOBOrO cHupTa AO OO/JyYeHHA #y 
3HAUMTeEJIbHO MOBbIIMaeT BbIKHBaeMOCTh Pa3JIMUHbIX 2KMBOTHBIX (*~°). BpicKa- | 
3bIBAeMbIC THMOTe3bI O MpHpose 3alllMTHOrO AelcTBHA CMMpTa MMerOT OOVJIbIIeH | 
YaCTbIO YMO3PHTEJIbHbIM XapakKTep HM HeZOCTATOUHO YYHTHIBAIOT POJIb OMOXHMH- 
YeCKHX (PaKTOPOB B 3TOM Mpollecce. OS6pasoBanne H,O, npn oOJyyeHHU BCweL- 
CTBHe palHOH3a BOL B TKaHH MpHBJIeKJIO BHHMaHHe K BbIACHCHHIO POJIH Ka- jj 
Tasla3HOH CHCTeMbI B pa3BHTHM JyyeBoro MopaxkeHHaA. XOTA pe3syJIbTaTbI, MO- | 
JIYYeHHbIC Pa3JIMUHbIMA ABTOPpaMH IIpH H3yYeHHH ZSTOrO BOMpoca, JOBOJbHO } 
Pa3HOPeYHBbI, OHAKO OOJIbUIMHCTBO Hcc/IeqoBaTeeH HaOJIOJaH B paHHHe 
CpOKM MocJe TOTaIbHOTO OGJIYYCHHA XKHBOTHDIX OYCHb HESHAYHTEJIbHbIe H3ME- j 
HeHHA AKTHBHOCTH KaTaJla3bl. BMecTe c TeM, MOCKOJIbKy KaTaJla3a 3allMlaerT } 
KJICTKH OT HaKOMJeHua ToKcuyecKoH H,O,, oOpa3yrollelica B usHosornye- 
CKHX yYCJIOBHAX B MpolleccaX OKHCJICHHA, MOXKHO OpllO MpeAnoJaraTb, YTO MPH j 
oOIyYeHuH, Kora B KleTKe KoHYecTBO H,O, yBelMunBaeTCA, Te XMMHYECKHE }f 
BeLLeCTBA, KOTOPbI€ CNOCOGHbI AKTHBUPOBaTb KaTaJla3y WH YCKOPHTb ee O6o- 
pauHBaeMocTb, MOryT HrpaTb 3all\HTHY!O POJIb. 

B onpirax in vitro JI. C. Ilrepu (*) noka3ama, uTo CNMpT MOwKeT 3allMUlaTb 
KaTala3y OT TOPMOsallero JeHCTBUA HEKOTOPbIX MPOAYKTOB MeTaOOJIH3Ma, KO- 
TOPbIM OHA Jala OOuee Ha3BaHHe «KaHTHKaTavla3a». 

C apyrot cTropoubl, TakxKe B oMbitax in vitro (’) Oblulo ycTaHOBJIeHO, YTO eCJIN 
K OKHCJIMTeJIbHOH cucTeMe, pearupyrouleH HenocpesCTBeHHO C KHCJIOpOoM, 
TIpHOaBuTb KaTala3y WH CNMPT, TO KaTaJla3a, coequHAACh C H,O,, MomerT JleH- 
CTBOBaTb KaK MepOKCHa3a H OKUHCJIATb CNHPT B aJblerny. 

TakuM oOpa3om, ecJIH Mpolleccbl, mpoTeKkatollve in vivo, NOMYHHAIOTCA TeM 
2Ke 3AKOHOMEPHOCTAM, KOTOPbI€ YCTaHOBJIeHbI JJIX HHX in vitro, MOxXHO Mpel- 
nolaraTh, YTO MpH HaJIMYHH CNUpTa B TKAaHAX B Mpollecce OOJyYeHHA MOXKET | 
AKTHBUPOBAaTLCA HOO CNOCOOHOCTh KaTala3bl pasaraTb H,O,, H60 ee MepoKCH- | 
Jia3Haad PyHKUAA. 

B 3afayuy HacTosmeH padoTb BxogMo: 1) ycTaHOBMeHHe yCJIOBH, Mp KO- | 
TOPbIX MOKHO BbI3BaTb 3aUlMTHOe elcTBHe CNMpTa Ha 9dxpeKT oOGy4eHHa; 
2) BbIACHeHHe BJIHAHHA MpeABapHTebHOrO BBeeHHA CUMpTa Ha AKTHBHOCTb 
KaTasla3bl HM asIKOrOMberuapasbl MevyeHH B pa3Hble CpOKH Mocse OOy4eHHA; 
3) BbIACHEHHe BIIMAHHA TpeBapHTeIbHOrO BBeJeHHA CNUpPTa Ha CTPyKTYypHbIe 
M3Me€HeHHA. AXCPHbIX HYKJICONPOTeHAOB KOCTHOTO MO3ra Mp oOy4eHHH. | 

Karala3Haf aKTHBHOCTb MeYeHH ONpeyelaacb Ta3OMeTpHYecKH B pa3HBbIe 
CpOKM Mocse OOYYeHHA HM BbIPaKalacb KOMMYECTBOM MUJJIMIMTPOB Oy, BbITe-. 
JIMBINerocd Mpu pa3siowkenun 4 M1 0,5 N H,O, (mpu pH 7) | r TKanu 3a 5 mun. 
B KaxKJOM OMbITe OOBIYHO COEAMHAAaCb MeYeHb OT JBYX KPBbIC, H H3 ONHOM Ha- 
BECKH MPOH3BOAMOCb [Ba MapaJVIeIbHbIX OMpesemeHua. 

AaKorombyeruipasa onpefqeiasacb mo MeToqy TyHOepra B MpucyTcTBHH 
MeTHJICHOBOH CHHH. 
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B kaxXJOM OMbITe BbOKHBaeMOCTb H3y4asacb Ha 12 Mpmax. M3 Hux 6 MpllwaM 
30 MHH. JO OOy4eHHA BHYTPHOpIOWIMHHO BBOAMIcA 25% pacrBop cnupTa 
(PH3HOJIOrHYeCKOM pacTBope H3 pacuera 1 unM 2 Ma Ha 100 r Beca XKMBOT- 
ro. OcTajbupie 6 Mpumuel oOyYavcb HenocpeACTBeHHO, MOCKOJbKy Hamu 
VIO MOKa3aHO, 4YTO NpefBapuTebHOe BBeeHHe (husHoMOorMyecKorO pacTBopa 
pObeMe BBEEHHOFO CHUPTa He OKA3bIBaeT BJIMAHHA Ha BbIMKHBaCMOCTD MBILLIeH 
cue o6yueHHa. 

Tloce BBeqeHHA CMUPTa MbILIH Yepe3 HECKOJIbKO MHHYT BMalau B COHHOe 
CTOAHHe, H B TaKOM COCTOAHHH MoOdBepraduch o6my4eHut. 

| Ycuopua oOyyeHuA: amnapat PYII. 190 xp, 15 ma, dusprpb 0,5 mM Cu + 
D,75 mm Al — paccrosuue 35 cM, MoutHOocTh yo3b 45—50 r/MHH. 
OG6.Jly4eHHBIe MbILUH OOBIYHO B3BeIUMBaHCb Yepes eHb, CpOKH rHuOeM *KU- 
THbIX OTM€¥aJIMCb, H MO OKOHUAHHH OMbITa BbICUMTHIBalaCh CpeAHAA MpOMo- 
HTCJIbHOCTb 2KH3HH MbIlleH, OOuTy4eH- 

X B pa3JIMUHbIX YCJIOBHAX OnbiTa. Pe- Tatanna of 
PIbTATHI TIPHBEACHbI B Taw. I. Bausnne NpeABapHTeJibHOrO BBeJCHHA 


V3 ra6a1. 1 Buguo, 4To mpu oOuy- CNMpTa Ha MpOJOJKUTeMbHOCTh %KH3HH 
“uu 900 r npuMeHaeMasa Jlo3a cnupTa OOYYeHHBIX MBIUelt 


OKa3bIBaeT BPeKTa 3alllHTbI H TOJIb- 


H€3HAYHTEIbHO YBEMYMBAeT Mposol- SS | Yuemo| Koauy. | Mpoxoa- : x 
et Mbiwew | Ciupta Ha DKUTE JIb- eo) iar) « 
ATEJIBHOCTh *KH3HU oOJ1y YeHHbIX 2KU- © |ponpite|100 r xuB, |HOcTb KH3-| BL KS 
THEIX. [Ip o61yyenuu 600 r mpegpa- = 2, BE CANENEL eer re ete 
TeJIbHOe BBeMeHHe MbIllTaM CIUpTa i : 
Ke B KOuIMUecTBe | Ma Ha 100 r Beca 900 | 34 = 6,7 0 
BOTHOTO JlaeT oTYUeTIMBEI adder 900 | 34 1 coe | 
IUTbI, KOTOPHIH elle OOJIbIe BbIPaxKeH eh io { ee 50) 
DM YBeJIMYeHHH WO3bl cnupTa Jo 2 MI. 600. | 34 D) 24.4 67 


STOM CJly¥ae MpOWeHT MpIMeH, mMepe- 

mBuux 30 HeH, OoubuIe 4YeM BABOe 

eens KOHTpOJb IloqrBepquB TakHM OOpa30M yCTaHOBJIeHHOe ApyruMu 
BTOPAMH 3all\HTHOe JelicTBHe CIMpTa MpH OOy4eHHH, MbI MCCeMOBasH BJIMAHHE 
‘oro (pakTopa Ha KaTaJla3y meueHu OOJYYCHHBIX 2XMBOTHBIX. 

Pe3yJIbTaTbl STHX OMNbITOB MIpHBeeHbI B TAG ace 


| 
| 
| 
| 
| 


TLa6 sauna 2 


Katana3Had aKTHBHOCTb MeyeHH y MbIleH B pasHble CpOKH Moc Je oOmyueHuaA B Ma Og 
[FP - O6sy4eHHe O6snyuenue B NpHCyTCTBHH CMupTa 
Hopma 
5 MHH. 24 uaca 8—10 aH. 5 MHH. 24 uaca 8—10 aH. 
5, 84+0,14 |5,66+0,2 _ — 5,744.0, 22 _ a 
| (44) (12) (12) 
5, 52-+0,8 — 4, 67-40, 25 — — atLaN 
12 (10) 
) be 10 2 ,64-+0 ,50 388-0, 41 
i?) (12) (12) 
IIpumeuauue. B ckoOKax yka3aHO HCO ONBITOB. 
Ananu3 Ta6l. 2 moKa3bIBaeT, UTO B CaMble PaHHHe CPOKH MocJe oOsly4eHHs 


IKTHBHOCTb KaTaJla3bl He CHH*KaeTcH UY OOJYYeHHbIX MbIMeH He OTIM4aeTCA 
1T AKTHBHOCTH STOrO (bepMeHTa Y MbIIeH B HOPMe, IIpeABaPHTCbHOe BBEACHHE 
MMpTa KaTala3HOH AKTMBHOCTH He MeHAeT. Uepes 24 uaca ormeuaeTcH HeKO- 
-opoe He€3HAUHTeIbHOe CHH2KeHHe aKTHBHOCTH KaTalla3bl Ip oOyyeHHu 
15,4%). Ono ele MeHee BbIparKeHO IPH OOyYeHHH B MpHcyTCTBMM cnupTa. 
Ja BbICOTe Jy4YeBOro MOpaxKeHNA CHM2KCHHE AKTHBHOCTH KaTaJla3bl BbIPaxKeHO 
YEH pesko, ocTuraA 52,9%. HekoTopoe orcTaBaHie CHUXKEHHA B STOT NepHon 
yTMeuaeTCA Y MBIIIef C MpeABapHTebHO BBeAeCHHbIM CMHMpTOM. 
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Visyyenve JelicrBHa HHTHOMTOPOB Ha KaTaJla3y MeyeHH B PasHbie cpoki 
nocue O6JyYeHHA MOO Obl NPOJHTb CBeT Ha NPHYHHI OTCYTCTBUA HSMCHCHH) 
AKTHBHOCTH B PaHHHe CpOKH HM CHMXKeHHe AKTHBHOCTH B NO3AHHe. B KkauecTB 
MHTMOHTOpa KaTala3bl Mbl mpHMenumu NaNO, (8), KOTOpbId mpHOaBAasc) 
B Cpefly HeMocpescTBeHHO Tepe MpHOaBsleHhemM H,O,. Tlomyuenupie pe3yJib 
TaTbI IIpHBeeHbI B TAO. 3. | 


Tea Ont Deaeno 


Tletictsuve NaNOg Ha KaTawa3Hy!l0 aAKTMBHOCTb TMeveHH MbILUeH 
(B MpoleHtax TOpMOxKeHHA KaTala3sHOH aKTHBHOCTH) 


& Katama3HaA AKTHBHOCTb i 

: Bpema 40 

ieee 3 5 | nocne 06- Gechoo: o6sy4. B | . 
HHrHuOuTOpa Ks wyyenuA | jyyennsa o6syueHHe Haar aa 

yy 

0,2 ma 3 M 600 | 5 mux. 1952 82 82 | 
0,2 m10,4 M 600 | 5 mux. 50 49 De | 
0,2 m10,4 M 900 4 cyt. 52 70 67 ip 


Ecuu Obl MovlekyJla KaTasa3bI TpeTepnesa B paHHve CPOKH MocJe o6uly 4eHH:! 
CTPYKTYPHbIe H3MCHeHUA, TO, BepOATHO, ee yCTOMUMBOCTh K MHTMOUTOPY Obld 
Obl pasJIMUHOH B OMbITe M B KOHTpOde. OMHaKO, KaK BHAHO U3 Tau. 3, MpoweH 
TOPMOXKEHHA (PEpMeHTAa B PaHHHe CPOKH Mocse OOYYeHHA OMpeeAeCTCA HCKAJIIO 
UHTeIbHO KOHICHTpallueH MHTHOHTOpa HM OJMHAKOB JIA KOHTPOJIA HM OMNbITAa 
2ro MO3BONIAeT CUMTATb, UTO B PAHHHe CpOKH Mocse OOyYeHHA KaTala3a Hi 
mopaxkaetcs. 

B Ooulee n03Hve CpOKH TOPMO3ALIHH SdcdekT HHTHOMTOPA BbIParKeH B OMBIT! 
cusIbHee, UCM B KOHTpousie. STO, NO-BHAMMOMY, MOXKHO OObACHUTb CHHXKEHHEN 
KOJIMUeCTBa (PEPMEHTA B OMbITe B PesyJIbTAaTe ABYX MapaJVJIeIbHO MpoTeKaroll[y? 
IpoweccoB — yCusleHHA Mpoleccos pacniaga Oeka HapsaAy CO CHWKEHHEM ero! 
cuntesa. Iloculequee mpeaqnonoxKenve HaXOZUT NOATBepxeHve B HeEaBHO ONyO 
JIMKOBaHHOH padoTe (°). 

ABTopbl, H3y4aA CHHTe3 KaTasa3bl y PAKOBbIX MbILeH MW IpHMeHAA AA STOF 
eH pawMvoakTuBHoe Fe, noKa3aJIu, YTO K KOHILY ONbITa IPH CHH2KCHHH aKTHB 
HOCTH KaTaa3bl CKOpocTb BKJIoueHHA Fe®® B neveHb pe3KO CHHKaJacb. 

Hapagzy c KaTajla30H HaMM OMpesesAuacb B NeYeHH awlKOrobseruspasa 
AKTHBHOCTb STOFO (pepMeHTAa B Me€YeHH HOPMAJIbHBIX MbIIeli MOABeprasacb Ooub! 
IMM KOeOaHHAM. OTO He JaJlO HAM BOSMOXKHOCTH OTMETHTb 3aKOHOMEPHOCTI 
B M3M€H€HHH AKTHBHOCTH aJIKOTOJIbernfpa3sbl NO BMAHHeEM OOsy4eHHA. 

OtcyTcTBHe H3MeHeHHH aKTHBHOCTH KaTaJla3bl MeveHH B PaHHHe CpOKH j 
OOJIYYeCHHBIX MbILUeH H TOT %Ke acpdeKT MPH MpeABapHTebHOM BBeAeCHHH CNUPTé 
NO3BOJIAIOT CUHTATb, 4TO KaTaJla3a HE OTHOCHTCA K (bepMeHTaM, MepBHYHO NO 
paxKaeMbIM HOHH3HpylouleH pafMallueH. Camo 3alllMTHOe JelcTBMe cnupTa He 
CBA3aHO, MO-BHJMMOMY, C BKJIIOUCHHeM KaTaJla3bl B Mpouecc ero OKHCJICHHA} 
O 4eM TaK%Ke CBHJETEJILCTBYeT NMOBEJeHHE aIKOrOJIbJeruypas3pl. 

B cpeTe MOJIYYeHHbIX HAMM JaHHbIX 3aCJlyKMBaeT BHHMaHHA padota (7°), 
Axstop MyTeM OHOKpaTHOrO BHYTPHOpIOWIMHHOrO BBeLeHHA 3-amuuHo-1-2-4-Tpua- 
30/14 KPbICaM BBbISbIBAaJI Pe3KYIO PeAYKUMIO KaTaa3bl MeYeHH H MOUeK. 

OOsyueHHe KPbIC CO CHYXKEHHOM KaTala30i STHX OPraHOB He yBeIMYMBAIC 
CMEPTHOCTH OOJIYYeHHBIX MbIleH; OTCIOMa aBTOP MPHXOAMT K BHIBOLY, 4TO Je- 
TAaJIbHbIM SdceKT He CBA3SAH C KaTaa30H. Bompoc OTHOCHTebHO y4aCTHA KaTa- 
Ja3bl B OKHCJICHHM CIMpTa in vivo M3y4asiCA TaKxKe MPH MOMOLIM BbILLeyKasaH- 
Horo MHTHOuTOpa ("*). BBeqa cnupT KpbicaM HOPMAJIbHBIM H KpbICaM C pesyiupo: 
BaHHOH Mp MOMouM 3-amMuHO-1-2-4-TpHa3oia KaTasa30iH MeveHu, STH aBTOPb 
ONpeeIAH CKOPOCTb OKHCJICHHA CHMPTa, AKTHBHOCTb aJIKOPOJbyeruspasyl F 
KaTaJla3bl; HMM OplJIO MOKa3aHO, YTO CHHXKCHHE aKTHBHOCTH KaTaJlasbi MyTen 
BBeJCHHA HHTMOUTOPa HE COMPOBOXKLalloch H3MCHEHHEM CKOPOCTH MeTaOoH3Me 
CMMpTa, PaBHO KaK HM H3Me€H€HHeM AKTMBHOCTH aJIKOrOJIbAeruypasel. 
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TloyueHHpie HaMM pe3syJIbTaTbl, a TaKxKe JIMTepaTyPHbIe LaHHbIe MO3BOJIAIOT 
aTb, 4TO B TIpolleccax, IIpoTeKalouqux in Vivo, 3alluTHoe jecTBHe cuupTa, 
!-BuuMomy, CBA3AHO C MOBBIIMeHHeEM Pe3HCTeHTHOCTH Apyrux, Ooslee pano- 
}BCTBUTEJIbHbIX OMOXHMMYeCCKUX UH pusvouornueckux CHCTeM. 
| K opranam, o6maatouluM BbICOKOM PpaMOUyBCTBUTEbHOCThIO, OTHOCHTCHA KO- 
i ge MOS, KOTOPbIH XapaKTepH3yeTCA BHICOKHM YPOBHeM OOMeHa HYKJeOMNpo- 
os. B HacTosutuH MOMeCHT CUMTaeTCA yCTaHOBJICHHBIM, YTO HMeHHO 9Ta 
({OXMMHYeCKad CHCTeMa HavOoslee JerkO NOBPexkRaeTCA HOHMSUPYIOULMMH H3- 
7ueHHAMH. 
MeroJoM JNOMHHeCLeHTHOM MuKpockonuuH (1) 6pII0 MOKa3aHO, YTO B ONpese- 
it a YCJIOBHAX OMbITa yxKe Yepe3 2 Vaca nocMe OOJYYeHHA B MYHKTaX KO- 
HOrO MO3ra MOKHO BHIABHTb CTPyKTYPHble MW (PH3HKO-XHMHYeCKHe H3MeCHeHHA 
KePHbIX HyKJeompotenfos. KputTepweM cTemeHu mopaxKeHHa, COracHO aBTO- 
AM, MO2KeT CJIYXUTb KOJIMYECTBO MHKPOHEKPO30B B KOCTHOM Mosre (IIpomop- 
OHaJIbHOe o3e OGy4eHHA). 
Hoke mpefcTaBuieHb! JaHHBble, NOJYYeHHbIe MPH H3y4YeHHU BbIILeyKa3aHHbIM 
TOJOM MHKPOHEKPO30B B KOCTHOM Mosre y OOJIYYeCHHbIX MbILIeH HY MbIWUeH, 
pe OpEIM oO OOsYYeHHA BBOAMICA CNUpT (4HCIO HeKpo30B B | Mr Mosra): 


O6y4eHne O6ayueHve B MpucyrcTBHM cnupta 
| 1399-+214 491 +426 
| (12 ompiros) (12 onpitos) 


| Hs srux WanHbix BUAHO, 4TO TpesBapuTebHOe BBeeHHe MbIMAaM cnupTa 
hepxkuBaeT HaCcTyMIeHHe PaHHHX NOpaxkKeHHH, OTMeYaeMbIX B TKAHH KOCTHO- 
» Mosra pH oO yyeHHH. 
BuBpogou. |. IIpeqpaputrembHoe BBeqeHHe pacTBopa 9THMOBOrO cmupTa 
D OOJYYeHHA YBeEIHUMBaeT MPOROJMKUTCIbHOCTh 2KM3HM MbBILUeH. 
2. AKTHBHOCTb KaTaJla3bl Me4YeHH OOJIYYCHHBIX MbIMeH He MCHAeTCA B paH- 
Me CpOKM Nocwle OOJIYYeHHA MU pe3KO aflaeT Ha BHICOTe JyueBoro MOpaxKenuA. 
3. IIpeqBapuTembHoe BBeeHHe CMMPTa MbILIaM He BJIMAe€T Ha AKTMBHOCTb 
aTalla3bl B PaHHve CpOKM Moce OOJYYeHHA HM HECKOJIbKO 3aJepoKUBaeT CHH- 
KeHHe AKTHBHOCTH dbepMeHTa Ha BbICOTe My4eBOrO MOparxkeHus. 
4, TlomyyenHpie JaHHble MOSBOJIAIOT CUMTATb, YTO B MOBbILICHHH PesHCTeHT- 
OCTH MbIllleH Mpu OO yUeHHH B MpPMCyTCTBHH CMMpTa KaTasla3a pow He urpaer. 
5. IIpempapurembHoe BBeeHHe CMMpTa 3aepxKUBaeT HaCTyMJIeHve PaHHHX 
OpaxKeHHH KOCTHOrO Mo3ra. 


VMucrutyt 6uomoruyeckon du3s4Ku Tocrymuuto 
Axkayemuu HaykK CCCP : *6 III 1959 
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Jlokxagp AkayeMun Hayk CGGP 
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| 
| 
i 
BHOXHMH§ 


H. T. MPAHHUWIHHKOBA u B. A. NYEJINH 


O CBA3H ME)KAY AHECTE3SHP YOUN MH CBOHMCTBAMU 
AHECTETHKOB H UX MOBEPXHOCTHOM AKTHBHOCTbIO he 


(IIpedcmaeaeno akademuxom IT. A. Pe6undepom 19 III 1959) 


B wacTosulee BpeMA BOMpoc O MeXaHH3Me JeHCTBHA aHeCTesHpytIOUNXx Be: 
ULeCTB elle HEOCTATOUHO H3y4eH. HecoMHeHHO OHO, YTO B MCXAHH3ME aHeCTe3H-), 
pyloulero JelicrBHA MeIoT 3HaueHHe M0 KpaiiHei Mepe Ba PakTopa: crloco6:)" 

HOCTb AHECTETHKOB K aJCOPpOMMH Ha MOBEPXHOCTH KJeTOK HW B3aNMOeHCTBHe H¥ 
co cnewuduyecKuMH (B XHMHYCCKOM OTHOMIeHHH) CTpyKTypaMH pellenTopa. 

CyulecTByeT MHOrO HCCJIeOBaHHH, MOCBALLCHHbIX H3yYeHHIO CBA3H Me?K/ly 
XHMHUYCCKHM CTPOeHHeM HM OnOJOrMuecKHM eHcTBHeM aHecTeTHKOB. B nacToa- 
ulee BP€MA H3BECTHO, YTO AHECTeSHPylOUlad AKTHBHOCTb COCMHEHHA 3aBHCHT) 
OT IpHCyTCTBHA B ero MoeKyuJe aPOMATHYECKOH KHCIOTbI, CBASAHHOM SPUPHOH) 
WIM 30CTepHOli C Hei CBA3bIO C as0TCOseprKalleli OCHOBHOM rpynmon. 
OmnaKo B 93THX HCCJefOBaHHAX He yCTaHaBJMBaeTCH 3aBHCHMOCTb MerKLYy 
CTpOeHHeM HM MepBoH cba30H OvosorMyecKorO JeHcCTBHA — MpOHHKHOBeHHEM Be- 
ulecTBa K MeCTy peaKIHH HM afcopOuHeH ero Ha KJI€ETOUHOH MOBepXHOCTH, XOTH 
W3y4eHHe STOFO (PH3HKO-XHMMYeCKOFO Mpollecca, MpesuiecTByoulero XHMHYeCKON 
peaKIHH, He MeHee BaxKHO JIA MOHHMAHHA M€XaHH3Ma OnOJIOrMyeCcKOro JeHCTBHA.| 

Qnpuann (1°), Tyqmen u Puapman (2) BpicKa3sanu mpesnoulowKenne, uTO HH- 
TCHCHBHOCTb H JJIMTCJIbHOCTh aHecTesHpyroulero adpekTa onmpeyesAaerca KOJI) 
YECTBOM aCOpOHpOBaHHbIX PeleNTOPOM MOJIeKyJI H BpeMeHeM, B TeYeHHE KOTO-. 
poro MOJlekyJla aHeCTeTHKa MpeObiBaeT B alCOpOMpoOBaHHOM COCTOAHHH, a 3TO 
B CBOIO OYepeb 3aBHCHT OT CJIeyIOUHX (aKTOPOB: a) CKOpOcTH lI pOHUKHOBE- 
HUA MOJIeKyJI K pellenTopy, 6) COCOSHOCTH aHeCTeETHKOB K aJCopOIlHH, B) CKO- 
PpOCTH HHAKTHBHPOBaHHA MOJIeKyJIbl AHECTeTHKa B TKAaHH. B HacTosulet padore 
MbI H3YUaJIH OAHH M3 CaKTOPOB, OMPeeAIOWLAX CMOCOOHOCTb BelLeCTB K ajcop6- 
I[HH Ha MOBEPXHOCTH KJIeTOUHOH cTpykTypbl. M3BecTHo, 4YTO TaKHM (bakTOpoM 
ABJIACTCH MOBCPXHOCTHAA AKTHBHOCTb BeLIeCTB. 

Bnepsple BOMpoc O BJIHAHHH MeCTHbIX AHECTETHKOB Ha MOBeEPXHOCTHOe Ha- 
TAXKEHHE BOJbI ObIJI OCBEILEH B HCCJICMOBaHHAX, MpoBeweHHbIX Tpay6e u Baw- 
MeHTaJlb ('), KOTOPbI€ MPHUIIH K BbIBOLY, 4TO aHecTeTHKU OOJazatoT cabolk 
MOBEPXHOCTHOH AKTHBHOCTbIO. OfHakO, Kak CMpaBeJIHBO yKa3piBaeT PeOnH- 
hep (*), Hcnojb30BaHHe JaHHbIX O BJIMAHHM BeLLeCTB Ha MOBeEPXHOCTHOe HaTA- 
*KeHHe B CHCTeMe BOJHBIN pacTBOp — BO3AyX ia cyKeHuA 06 UX MOBePXHO- 
CTHOH HW COOTBETCTBEHHO (U3HOJOrHYeCKOH aKTHBHOCTH (Tpay6e) ommm6o4HO,— 
HEOOXOJMMO TIPOBOAHTb H3MepeHHA HM Ha rpaHHlle AByX XKHKOcTeH. 

Ajamc c corp.(?) Ha CepHv aikKus-napa-amuHobens0aTos u Beneguxt, Jean 
uv Apuum (*), pa6oraa c npov3BO,HbIMH MpoKaHHa, Melimep (°), usyuan mpe 
mapaTbl W3 pala WuOyKauHa, Bosn wu Kpamep (°) wa romMosiorax 2-asIKOKCH- 
4-aMHHOMETHJIXOJIMHOB YCTAHOBHJIM OOULYIO B3AHMO3ABHCHMOCTb aHeCTe3sHpylo- 
ulero atdekTa WH MOBepXHOCTHOH aAKTHBHOCTH. 

B cepuu uccseqopanu Coy (14) moKka3aHo, 4TO aHeCTeTHKH OO61aat01 
Kal JIAPHOH @KTHBHOCTbIO Kak B (OpMe CBOOOAHOrO OCHOBaHHA, TaK H E 
(bopMe KaTHOHa, MpvyeM MexKly MOBEPXHOCTHOH aKTMBHOCTbIO Mpenaparos H MH? 
AHeCTE3HPYIOWHM H pa3parKalouluM JeHCTBHeM CyUlecTByeT IPAMAaA 3aBHCH 
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octb. Pesek u Cup (*°), pa6oraa c nponsBoj,HEIMu KapOaMHHOBOH KHCJIOTHI, 
LOLYIHJIH B P€syJIbTaTe CTATHCTHYCCKOH OOPaOOTKH SKCHePHMeHTAIbHbIX JaH- 
JAIX KospPuUweHTI KOPpeJIAWHH PUSHKO-XHMHYECKHX KOHCTAHT C aHeCT 3H Pyto- 
MMH CBOHCTBaMH, KOTOPbIe AOCTATOUHO yOeQUTeJIbHO MOKa3bIBalOT CBA3b 3THX 
}paxtopos. Astoppi Gomee paHHux pa6or — Jlepnep u Bpuuab (%), Papquep u 
iiem6 (7). u. Bixu.(@4)— ne naman coorsetctaua Mexy OvoorMueckoli 
}AKTHBHOCTbIO AHECTETHKOB HM HX BJIMAHHEM Ha MOBePXHOCTHOe HaTs>KeHHEe. 


HccleqoBaTeiH — Ayame (°), 
omaH H Tepab (°),—novwb- 
BYACb CTaJlarMOMeTpHYecKuM 
€TOJOM H3MepeHHA MoBepx- 
OCTHOrO HaTAXKeHHA, CpaB- 
MBaJIH YHCO Kaleb BODbI 
aHeCTeTHKa IPH KOHILeHT- 
Wp allHH aHeECTETHKOB OO MMow/ I 
Des yueTa BIIMAHHA BEMUMHDI 
4ariH. Muorue aBtopbl mpH 
jpmpeyenenun GOoKupyrouleli 
HePB KOHILCHTpallHH aHecTe- 
IeHKa He MOLMepxKHBaIH MmoOC- 
ae BeJIMYHHY PH pac- 
iBopa mpenapata. M3yuenue 
(BIMAHHA aHeECTeETHKOB Ha 
‘Mexca3Hoe MOBepXHOCTHOE 
HaTAKeHHeE JOJYKHO MpOBo- 
VIMTbCA, KAK H3BECTHO, Mocule 
‘CTaHOBJICHHA PaBHOBeCHBIX 


« Lae Se Se eee eee ee) ae 
KOHUCHTpalluli BeleCTB. B oon, 750 002 003 004 905 
vceculeqyeMbIxX (ba3ax. OLHAaKO } Konuenmpauun, manfa 
He BO BCeX paOoTax 3TH yCJIO- 

BHA coOslO auch. Puc. 1. TlopepxuoctHoe HaTAxKeHHe pacTBOpoB aHecrTe- 


Takum o6pa3om, BOIIPoc THKOB B Boe Ha rpaHuie c Oex300m mpH pH 7,0. a — 
ia aHecteTHKoB /—4, 6 — IA aHecTeTuKOoB 5—8&. / — 

© BS4MMO3aBHCHMOCTH aHEC- HopoxanH, 2 — KoKaHH, 3 — KculoKauH, 4— mesoKanH, 
TesHpytoulero AEMCTBHA HMO- 5 — yuKkaun, 6-—- coBKanH, 7—oKcuKanH Ne 4, 8 — 
BePXHOCTHBIX CBOHCTB aHec- oxcukanH No 12 
TETHKOB HE MOXKET CUHTATLCA 
NOJIHOCTbIO BbINCHEHHbIM. B CBA3H C 3THM 3aaueH HaCTOAULero HCCeQOBaHHA 
ABHJIOCb JaJIbHeMIIee COMOCTAaBJICHHE MOBEPXHOCTHOAKTHBHbIX CBOHCTB HM aHe- 
CTe3HPyICLlero JeHCTBHA PAa AHECTETHKOB. 

TepMHHaJIbHad aHeCTe3HA H3y4aslacb Ha POroBHlle [la3a KpOJHKa MpH no- 
MOUH MeToya Penbe —Bauera. J.ia cyxeHuaA 06 aKTHBHOCTH Npenapata BBI- 
UNCJIAJICA HHZeKc no Baslery — OTHOWeHHe KOHICHTPalHH KOHTPOJIbHOrO pac- 
TBOpa (B HallIHX HCCJI€MOBaHHAX HOBOKAHHa) H OMBITHOMO, BbI3bIBaIOUWAX OH- 
HaKOBbIH aHeCTe3HpYyIOWLN addekT, OMeCHHBaeMbIN mo cnocoby Peuse. 

TlopepxXHocTHand aKTHBHOCTb OMpeesAacb MYT€EM CHATHA H3OTEPM azcop6- 
IH, KOTOPbIe€ BbIPaxKaJIH 3A4BHCHMOCTb MOBEPXHOCTHOFO HaTAKCHHA OT KOHICH- 
TpalluH aHecTeTHKa Ha rpaHHlle ZByX (a3: BOHLIN pacTBOp aHeCTeTHKa — BoO3- 
wyX UW BOHbI pacTBop aHecTeTHKa — OeH30. M3mepeHua noBepxHocTHoro 
HaTSXKEHHA MPOBOJMJIHCb NO MeTOY M@KCHM@JIbHOrO JaBJICHHA MY3bIPbKOB Ha 
nmpu6ope Pe6unyzepa sBcerga pH cTporo BbiepKaHHbIX YCJIOBHAX: MIpH 20°, 
mocle ycTaHoBJIeHHA paBHoBecna, mpH pH 5,0 uw 7,0. Baxubim metoquyeckuM 
BONPOCOM ABJIAJICA BbIOOP MpOMexXKyTKa BpeMeHH, HeEOOXOANMOrO WIA OOpas3o- 
BaHHA PpaBHOBeCHOrO acopOWMoHHOroO con. Baio npopeseno ABe cepHH H3Me- 
peHuii, mpuyem B I cepuHu ompeseenvHe NpOBOAHOCb cpa3sy Nocse OOpasoBaHHa 
rpaHulipl paszena, a Bo I] cepHH MOBepXHOCTHOe HaTAKeHHe H3MepAOCb Ye- 
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pes 30 mun., 1 u 2 4aca mocde oOpa3z0BaHHA rpaHulll pasfea. PesyJIbTaTE 
9THX HCCeLOBaHHH WOKa3bIBaloT, YTO MOCTOAHHOe 3HaYeHHe MOBEPXHOCTHOP 
HaTsKeHHA (3) MOCTHraeTcA CpaBHUTe/IbHO ObicTpo. B cBaA3H C STHM OMpeeule 
HHA o MpOBORMHHCb CO cBexKeOOpa3s0BaHHbIMH TMOBEPXHOCTAMH. 3a JOCTOBep- 
HbIM pe3yJIbTaT MPHHHMAJIOCh CpeHee 3HaYeHHe U3 10 MOBTOpHbIX H3MepeHHH, 

V3 anecresHpyroulux CpeACTB ObiJIH MCMbITaHbl HOBbIC COCAMHEHHA. KCHIO 


KaHH, MC30KaHH (MpOH3BOUHbIC AM- M TPHMeTHAHMJIMAOB), OKCHKaKH Ne 4, oKcn- 
KxauH Ne 12 (mpoHu3BoJHble CJ10%K- 
HbIX SPHPOB Mapa-astKOKCHOeH=|’ 
30HHbIX KHCJIOT) H Mpemaparsl, |) 
IUMPOKO MIpHMeHAIOULMeCA B Me-|, 
JIMILMHCKOH mpaKTHKe: HOBO-" 
KauH, KOK@HH, JHKaHH, COB} 
Kau. il, 

TlpopeqeHHble - HCCJIeQOBa- ji, 
HUA MOKasaJIH, YTO OKCHKAHHBL |; 
(Ne 4 u No 12), coBKawH, JH-' fe 
KaHH, KCHJIOKaHH H Me30KaHH}} 
061aa1oT BbICOKOHM NOBepXHOCT= 


100 ff 


Yndeke Pete ————>— 


y OpIBalollleH MOBEpXHOCTHOM ak- 
TMBHOCTH Ha rpaHulle (a3 BO- hi 
HbId pacTBOp aHecTeTHKa — }' 
BO3LYX HW BOJHbIN pacTBOp aHe- | 
cTeTHKa —O6eH30J1 HCCeOBaH- ¥ 
Hbl€ peMapaTbl pacnoJlaraiwrca 
cleyIOULMM O6pa30M: OKCH- 


gu 1 i i sel Ph | SRE 
GOI0W2 004 = 0B Of G2 q KauH Ne 12, oxcukany Ne 4, 
Nonuexmpauyan, mons], ——~ COBKaHH, JMKaWH, Me30KaHH, 


Puc. 2. Anecresupyioulee yelicrsue u nopepxuoctaaa KCHJIOKAMH, KOKAMH, HOBOKAHH. 
aKTHBHOCTS MesoKaitHa (/) M KcHoKauHa (JJ) Harpa- TaKHM OOpasoM, Oovlee BCero | 
Hue C OeH300M pH pH 7,0. / — anecTesupyioulee CHMKACT MOBEPXHOCTHOe HaTA- 


eucTBve, BbIpaxkeHHOe B HHeKcax PeHbe; 2 — no- *KeHue oxcuKkaun Ne 12, cna6oit 
BePXHOCTHAA AKTHBHOCTb, BbIPaKeHHaA B LUH/CM x : | 
MOBEPXHOCTHOH aKTHBHOCTBIO 
o6mayqaeT HOBOKaHH (cM.puc. 1). 
AGOcomioTHad AKTHBHOCTb AHECTETHKOB Ha PpaHHlle H3y4eHHbIX (a3 BOHbIM pac- , 
TBOP aHecTeTHKa — BO3YX H BOLHbIM pacTBOp aHecTeTHKa —OeH30J1 pa3sJIM4Ha. 
YcTaHOBJIeHO, YTO Me*Ky CMOCOOHOCTbIO UCCJIEQOBaHHbIX AHECTETHKOB BBI- 
3bIBaTb TEPMUHAIbHY!O AHECTE3HIO HM HX MOBEPXHOCTHOH AKTHBHOCTbIO HaOJI10- 
ylaeTcd CHMOaTHad 3aBucuMocTb. Ee MOxKHO BBIABHTb KaK IPH ConmocTaBJIeHHH 
M3YYCHHBIX CBOHCTB Pa3JIM4HBIX aHeCTeTHKOB (cM. TaOl. 1), Tak HM pH cpaBHe- 
HMM pe3yJIbTaTOB HCCJIeqOBaHHA OMHOroO aHecTeTHKa (puc. 2). B Tada. | mpuBe-— 
JleHbl JAaHHbIe, XapaKTePH3YIOWIHe OTHOCHTEIbHYIO AHECTE3HPYIONLy!O AaKTHB- 
HocTb (HHZeKcbl Baneta 0,003 M pacrBopoB pa3IM4HbIX AHECTETHKOB, BBIUHC- 
JICHHbI€ TO OTHOWICHHIO K HOBOKaHHY), H 3HAYeCHHA MOBEPXHOCTHOM aKTMBHOCTU 
(orHocuTebHbIe As JIA AHECTETHKOB, B3ATbIX B Pa3HbIX KOHICHTPallHax, 
mpu ycuoBun, uro As Wid HOBOKaMHa TIpHHATa 3a efMHuy). [Ipu paccmorpe- 
Hun TAO. 1 Buel MapasenM3M MexKy NOBepXHOCTHOH HM aHecTesHpyroulel — 
AKTHBHOCTHIO MCIbITAHHBIX MpemapaTos. BemlecTBa BbICOKO MOBeEpXHOCTHOAKTHB- 
Hple, @ MMe€HHO OKCHKaHHb! No 12, Ne 4 wu copKanu, O6slanaioT Hav6omee CHJIB- - 
HBIM AHeCTeC3HPYIOWIMM JeHcCTBHeM. 
Halifexo, uTo c yBesuuenvem pH or 5,0 no 7,0 BauaHMe BCeX AHeCTeETHKOB 

Ha MOBCPXHOCTHOE HaTSPKeEHHE PacTeT, IPHYeM NOpAOK B3aNMHOpacnoox*Keu- 
HbIX BeULeCTB IPH STHX AByX 3HaveHHAX PH oun u ToT xe. IIpu stom coxpa- 
HACTCA TaKXKe NapaseIM3M MeXKy OTHOCHTeJIbHOH MOBePXHOCTHOH HM aHecTe-— 

3UpylouleH AKTMBHOCTbIO (cM. TaOs. 1). 

Tomy4enHpie pe3y/IbTaTbl TOBOPAT B NOMb3yY MpescTaBseHuA O HeMOcper- 
CTBCHHOH CBA3H Mey MOBEPXHOCTHOM aKTHBHOCTbIO UM aHe3HpyIOIIHM Jeit- 
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Ta6auua 1 


S OrHocut, Ao npH pasmHuHBEIx KOHUCHTpaluAX B MOJ/I 
ESS 
fea} 
IIpenapat AS 0,04/0,02/0,04/0,05} 0,1] 0,2] 0,003 005, 0,02/0,04)0,05) 0,4] 0,2 
Ke - 
=a= pH 50 pH 7,0 
sok 
OKauH 4 1 1 4 
SN, HCl 4 4 1 1 1 ois ba Ue He 4 4 al 
hkaun 12,2 |7,80/6,70/5,80|5, 23/3, 32/2 
EO .N-HCI 5,23]/3,32/2,30) x X |3,78/3,32/3,13/2,79]2,46] 2,02 
)y0KauH 1,97 |8,60)8,10/7,66)7, 41/4, 67/3, 40 
ON. HCI : x X 45,72/5,36)4,81/4,38]3,71] 2,84 
Loxannt “8,2f |19,0/13,5/12,2144,7|7,5715, 14 | 
ON. HCI 1 x X |8,90]5,87}4,86)4,45/3,99| 3,44 
Kany 76,8 |29,0/27,7|22,8/24,7 
oO IN, HCI + | + | 24,4] 13,8 |40,5/9,00/8,57/7,96] 4+.) -- 
Kaun 168,1 |50,4/43,7/31,5/27,9 38,4 | 23 
FE on oHC h +} + ,9 |16,9]12,0/9,64/8,57| + | + 
uKkavH No 4 188,4 |55,3/47, 7/36, 7/34,5 58,9] 32,7 |2 Spl 
eas +) + 7 |21,4/13,7)10,5}9,30) + | + 
cukaHH No 12 193,2 |77,0)59,7/42,9/38,5 60,3} 33,6 |21,9]414,2/10,9]9, 72 
iHLO.N-HCI aS a des coal a! 


{ 
IIpumMeuanne. 3nax X OSHauaeT, UTO TPH JaHHbIX KOHIMCHTPallHAX aAHeCTeTHKH He 
}Ka3aJIH H3MePHMOH NOBepXHOCTHOM AKTMBHOCTH; 3Hak + O3HauaeT, TO IPH aHHbIX KOH- 
(MTpalWAX MOBEPXHOCTHAA AKTHBHOCTb He M3MepAaCb, TaK KaK MaKCHMyM aHecTesupyio- 
brO WeHCTBHA COOTBeTCTBYyeT KOHIeHTpaluu 0,05 M. 


BHueM. M3 9THX JaHHbIX CJleqyeT, UTO KaK NOBEPXHOCTHAA AKTMBHOCTh, Tak 
aHeCcTe3MPYIOWHH scceKT BbILe y CBOOOAHBIX OCHOBaHHHM, YeM yY AHECTETHKOB 
OPMe KaTHOHOB. OTOT BbIBOJ, B OCOOCHHOCTH BaXKeH B CBH3H C TeM, 4TO B TKa- 

PBOH cpefle, HMerouleH pH ~7,4, anecTeTHKH BO3JeHCTBYIOT B H3BECTHOH Mepe 
copme cBOOOJHBIX OCHOBaHHiH. 

Tlapasenmu3mM Mexjly aHecTesHpylolleH H NOBeEpXHOCTHOH AKTHBHOCTbIO He 
erga ctporHH. Tak, HalpwMep, KOKaHH, KOTOPbIM BbI3bIBaeCT CPaBHHTeJIbHO 
POlyIO TeEPMHHAJIbHY!IO AHECTe3HIO, MpCBOCXOAA B 9TOM OTHOMICHHH Me30- 
AMH HM KCHJIOKaHH, yCTyNaeT STHM NpenapaTaM NO CBOHM MOBepXHOCTHOaKTHB- 
bIM CBOHCTBaM. STO pacxox*KJeHHe TOBOPHT O TOM, YTO, KaK YXKE YKa3bIBaJlOCb 
Ie, Ha aHeCTe3HpyIOUlMH addekT BJIMAeCT HECKOJIBKO (aKTOPOB, H3y4eHHIO 
OTOPbIX OyAYT MOCBAMLeHbI Hall JabHeHWIMe UCCeOBaHHA. 

BpiicHeHve 3aBHCHMOCTH aHecTe3Hpyrollero JeHCTBUA Pa3JIMYHbIX aHeCTe- 
AKOB OT (PH3HKO-XHMHYCCKHX CBOHCTB MOXKET CIOCOOCTBOBaTb MOHHMAaHHIO 
e@XaHH3Ma MX WelHCTBUA HM M3bICKAHWIO HOBbIX IpelapaTOB C 3aaHHbIMH CBOH- 
TBaMH. 


Vuctutyt cbapMakoworuu Hu XHMHOTepanHH Tlocrynuso 
AkajleMHH MeqWIMHCKHX HayK CCCP 16 II 1959 


Mockosckuli rocyapcTBeHHbIM yHHBepCHuTeT 
um. M. B. JlomoHocosa 
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PH3HOJIOTHA PACTEHHA 
A. H. BYFAKOBA 
CKOPOCTb MOCTYNJIEHHA CEPbI B PACTEHWA COU 


(IIpedcmaeaeno axademuxom A. JI. Kypcanoseim 25 II 1959) 


Jlo newaBuero BpeMeHH MpAMbIe CMocOObl OMpeseseHHuA CKOPOCTH nepexBu- } 
XKCHHA BeULCCTB B PaCTeEHHH OTCYTCTBOBAJIM HM BMECTO 3TOFO MpPHXOAMOCh MpH-. 
6eraTb K KOCBCHHbIM MeTO,aM H pacuertam (?, 2). iv 

B nocmeqnee BpeMA Obl HCMOJb3OBaH M3OTONHbIH MeTO MpH ompeeveHHu 
CKOpOCTH MepeBHXKeHHA OpraHHyeckux BeljecTB (*~°) H CKOpocTH MocTymue- 
Hua cpocdopa (7~%). 

YcTaHOBJeHO, UTO CKOPOCTb NepesBuxKeHUuA cocdopa B pacTeHHH He AB- } 
JIM€TCA NOCTOAHHOM BeMYNHOH. OHa 3aBHCHT OT BHYTPCHHUX NpPHYHH (BU pacTe- 
HUA, BO3PacT) HW H3MeHACTCH NO BIMAHHEM (pakTOPOB BHEIMHeH cpesEI. B Ooub- 
IUHHCTBE CJIYYaeB CKOPOCTb NepeABUXKeHHA PaMoocopa CocTaBJAa HECKOVJIb- ¥ 
KO Jl€CATKOB CaHTHMeTpoB B uac (oT 13 Zo 100 cM/ ac), T. e. ywe Yepes | 
1—2 uaca nocme mMoxkopMKH docdop MoxKeT NOcTyNuTb B NoTpedsALOMIMe 
ero OpraHbl pacTeHHi. 

Hamu specuon 1954 r. u3yyalacb CKOPOCTb NOCTYNJIEHHA Cepbl B PpacTeHHA j 
cov (copt XapOuncKkas 231 a). PacreHua BbIpallMBaiHcb B BOMHOM KYyJIbTypey 
Ha !/, HOPMbl MHTATebHOH cMecu Kuona. TemnepaTypHble ycJIOBHA KOHTPO- 
JIMpOBaIHCh H NOLWepxKUBaIHCb Ha OMHAKOBOM ypoBHe (20 — 25° jHeM, | 
15° poubto). CpeT JlaBasicad B TeyeHve 12 uac.; B NacMypHble HH MpUMeHAJIOCk j 
JIOCBEUMBaHHe JIKOMHHECICHTHBIMH JIaMmaMH. A 

B TeueHHe OMbiTa MbI BeJIM HaOJIOeCHHA 3a POCTOM H Pa3sBHTHeM pacTeHHi, 
a TakKxKe C MOMOULbIO OMHOKYJIAPHOTO MMKpocKoNa TilaTebHO cueAUIH 3a | 
udcdepenunwaltveH TOYeK pocTa, 3a/IO%KeCHHEM HM Pa3BHUTHeM TeHePpaTHBHBIX | 
OpraHoB. 

V3yuenve CKOPOCTH MOCTYMJICHHA Cepbl B PaCTEHHA MPOBOAHJOCb C MOMOIILbIO © 
payuoakTuBHoro usoTona S*°. B cocyf Ha 2,5 A MUTAaTebHOM CMECH BHOCHJIOCb 
m0 0,62 MCu S** B Buje pactrBopa Na,S*°O,. Onpegemasocb Bpema, Mo ucTeye- 
HMM KOTOpOrO MeyeHas Cepa MOABJANaCbh B JIMCTbAX OTZEbHbIX aApycoB. Naa 
aToro B TeyeHue 7—10 yac. Mocme BHeECeHHA MeYeHOM Cepbl B MHTATeIbHbIL 
pacTBop Opasucb NpoOni (BLICeEYKH H3 JIMCTbeB) C HHTepBasamMu B 30—60 MUR. 
T]nomjaqb BbICeUKM COOTBETCTBOBAIA NOMA CJOLAHOTO OKHa TOPILOBOTO 
cueTuvka., CBexkaat BbICeuKa JIMCTa MOMEllalacb Ha NO{CTaBky H3 MlacTMaccbI 
MOA, CU€TUHKOM Tak, YTO K CIIOMAHOMY OKHY Oblia OOpallieHa HH2%KHAA CTOPOHa 
aucta. IloqcraBka JaBaJla BOSMOX%KHOCTh pacnoJORUTb Npenapati crporo mpo- 
THB CJIORAHOM MeMOpaHbl HM KarkJbili pas Ha OMHOM HM TOM Ke paccTOAHUA OT 
cueTuuka. IlomyyenHple pesyJIbTaTbI BbIPaKaMCb B MMMysIbCaX B MMHYTY Ha 
MOWayb Wpenapata. YUNTbIBAA ABJIeHHe CaMOpacnaya M30TOMa, MbI MepecuH- 
THIBaJIH BCe JaHHbIe H83MepeHHH AKTHBHOCTH Ha Ha4avJoO oMpiTa. 

Suan jiMny creOJIA M Yepenika JIMCTa, a TakKe BpeMA Mpoxox*k senna 
STOrO PaCcCTOAHHA PaWOaKTHBHbIM W3OTONOM, MOXKHO ObIIO erKO. paccuuTaTb 
CKOPOCTb NepeBMxKeHHA €fO B JIMCTbA, SHAYeHHE KOTOpOH ompesesocb 
CKOPOCTbIO MOFJIOWCHHA KOPHAMHM HM CKOPOCTbIO NepeABHXKeHHA NO cTeOMIO U 
TKaHAM JIMCTAa. 
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Ta6auna ft 


| Bpema o6Hapyxenua S® Bp mHcTbax con u CKOPOCTb ee NposBHxKeHHA 


Tpocrofi mucr 4-i mucT 2-H nucr 3- fi 4 5-H 
@asza pocta u auCT UCT JHCT 


pasBuTHA 


TeHHH (B AHAX) 


1 
1S) 
iss] 
a 
& 
1] 
x 
(= 
isp) 
ce) 

[aa] 


3a pocta mpoctoro 
JHCTA 14 feta: 
3a mpocroro mucta | 16 | 14. 30M. 
2a 1-ro Tpo#uatoro 
ucTa WH NOABJIeHHe Z - 
-ro mucTa 24 24, 5,9) 14. 830m. |10,6 _ —}—-!—-/;-/]-] -—]|]- 
"asa 1-ro TpokuaToro 
uctTa H pocta 2-ro 
ucta 21 |S Ue oOMn W352] Als SOG 45,41) demo Mie |e 0} an) tn | ee — 
3a 2-ro Tpokivatoro 
awucTa u pocta 3-ro 
jaucta. OOpasopaune 
Be ence W MecTHKOB] 383 | ~24 yu. — 8 4. 3,0 24. 13,2/2 4.}43,4) —] —}] — — 
3a 5-ro TpolivaToro 
Jnaucta. Llpetenve u 
(o6pasoBaHne 6o6oB | 48 - — | ~244, _ 6 4. 4,3]3 4.]11,1]2 4.}20,6] 2 4. | 21,3 


I] PHMe€YAHHE. A—BPeCMA OT MOMEHTA BBECHHA pajquoakTHBHOH cepbl B IHTaTeJIb- 
bil pacTBOp tO ee NOCTYNJICHHA B JIMCTbs, 6— CKOPOCTb NpOJBHKeHHA pagqHoakTHBHOH ces 
isl K JIMCTbAM B CaHTHMeTpax B Yac. 


| Kak BHHO M3 JaHHblx TaO.1, panbule Bcero payMoakTHBHaK cepa OOHapyxKu- 
allaCb B BePXHHX JIMCTbAX, KOTOPbie HaHOoulee SHEprHuyHO pocM (Tab. 1). 
fem HwKe OplJI pacnovlomwKen MCT Ha cTeOue, T. €. eM OoJIbUIe Obi Ero KaJeH- 
APHbIM BO3pacT, TEM OOJIbUIe BPCEMeEHH MpOXOANO OT HadaJia OMbITa JO MOMeHTAa 
Hapy2KeHHA palWoOaKkTHBHOCTH B JucTe. EciM Ha nepBbix (ha3ax pocta UH pas3- 
UTHA pacTeHHii B MpocTOH MucT cepa nocTynaa uepes 1—2 uaca, To yxe B 
a3y 2-ro TpoMuaToro sMcTa uM pocta 3-ro JIMcTa Ha 9TO NOTPeOoBaJIOCb OKO 
4 uac. JlanHad 3aKOHOMepHOCTb HanOoulee OTYETJIMBO BbIpaKeHa y pacTeHHii 
(pase 5-ro Tpokuatoro JucTa HW NosBJeHHA 6-ro JIMCTa, Pe pesKO BUAHa pa3- 
ula MeXxKLy WaBHO COpa3s0BaBIUHMHCA JIMCTDAMH (1-H uM 2-H MCT) H Oonee Mo- 
OJbIMH, TOJIbKO NOABJAIoULuMUcH (4-H uw 5-H sucrT). 

Cuehyer, OHaKO, HMeTb B BUY, YTO pH MaJIOM HHTeHCMBHOCTH NocTymuie- 
WA Cepbl B CTapble JIMCTbA B HAX HEKOTOPOe BPeMA HeWIb3A OplIO OOHAPyKUTb 
ajlMocepy, IpHCyTCTBYIOULyIO B OYCHb MaJIbIX KOJIMYCCTBAX. 

IIpu pacemorpeHuv aHHbix Ta6. | HeTpyMHO 3aMeTHTD, YTO YeM BBILle pac- 
OJIOKeH JIMCT Ha CTeGe, TEM C OOJIbIMEH CKOPOCTHIO MPOMCXOAMJIO NocTyneHHe 

Hero ceppl. Bo 2-i mucr 48-HeBHOM CoM cepa MocTynasla HeMHOrO OpicTpee, 
em co cKopocrTbi0 4 cM/¥ac, a B 5-H JIMCT TOrO %Ke pacTeHuA CO CKOPOCTbwW 6o- 
ee 20 cm/uac. C BospacToM JIMCTa CKOPOCTb MOCTYMJIeEHHA Cepbl B HEFO CHHKa- 
acb JO HHYTOKHON BeJIMUMHBI. 

B JiMCTbAX BeEPXHUX APYCOB BO BCe HCCJeLyeMble HAMM (a3bl pocTa H pasBu- 
aA pacTenuli paquocepa oOHapy2xKuBaach yepes 1,5—2 yaca Nocne Hayana 
MbITa, HO OMbITHbIe PaCTeHHA B PasJIHYHbIe CPOKM HaOJIOLCHHM CHJIbHO OTJIH- 
aNIMCh TO WWiHHe cTeOuIA. CeMOBaTeJIbHO, CKOPOCTb NOCTYIJICEHHA Cepbl B JIH- 
rb BEPXHUX APYCOB C BOSPAaCTOM PaCTeHHH BCe yBeJMYHBAaMACh: OT 5—8 cm/uac 
mpocroi sucr (apsaroulutica Bepxuum) y 14—16-qneBuoli con Jo 20 cm/uac 

BepXHHe JIHCTbA 48-2HEBHOTO pactenua. Ilo Mepe OTaJIeHHA MHTCHCHBHO 
OTPeOJIAIOMNUX Cepy OPraHOB OT KOPHeBOH CHCTeMbI NepeBUXeHMe CEPI B 
AX YCKOPSAVJIOCb. 

TakuM O6pa30M, CKOPOCTb MOCTYNJIeHUA Cepbl B PaCTeHHA COM HE ABJIACTCA 
SCTOAHHOM BeJIMUNHOH; OHA H3MeHAeTCA B OHTOFeHEse HM Pa3sJMUHA WIA OTACJIb- 
1X JIMCTbeB. CKOpCcTbh MOCTyMJeHHA OMpesesseTcA noTpeOsmeHHeM MaHHOrO 
ICMeCHTa TCM HJIM HHbIM OPraHOM, a MocwesqHee 3aBHCHT OT TeMMa pocTa 9TOTO 


)raHa. 
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B nauiem ombire 3HaveHHA CKOpocTu KouleOaucb oT 10—15 cM B cyTKH JO 
34 CM B ac, / 
PaOora BbINOIHeHa Nox pyKoBposcTrBom HM. VM. Tyuapa. 


JToctymns10 
23 II 1959 
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@H3HOJIOTHA PACT EHHH 


A. UI. FAJICTAH u A. T. ABAKAH 


H3MEHEHHE ®H3KHOJIOTHOUECKOWH AKTHBHOCTH 
KOPHEM MOMHAOPA NO BJIMAHHEM 4EKAHKU 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxosem 6 III 1959) 


OHUM M3 arpoTeXHHYeCKHX MPHeMOB, MOBbIIIaOUIHX MpOAYKTMBHOCTb pa- 
KTeHHU, ABJIAeTCA YekaHKa. M3yueHnio ee BIMAHHA Ha pacTeHHA MOCBALLEHO 
WMHOTO paOoT. OfHako MpH oOleHKe sdPeKTHBHOCTH YeKaHKH UCCJIeEMOBaTeIH B 


JOCHOBHOM YUNMTbIBAJIH Pa3Mepbl WH KaveCTBO MNOJIYYeHHOTO ypoxkas, oOpaiaa 


TIpH 9TOM BHHMAaHHe TOJIbKO Ha MOpdosiorMyeckHe H3Me€HEHHA UM Mepepacmpese- 
WICHHA MMTATeJIbHbIX SJIEMeEHTOB Haf3eMHOH yacTH pacTeHul ('). Jo cux mop 
[MasIO H3yY4aNlocb JeHcTBMe YeKaHKM Ha XO CPU3MOJOrMYeCKHX MpolleccoB pac- 
\TCEHHH, BeyULMX K COpasoBaHHio ypoxas. B uacTHocTH, MOUTH HET UCC/eAOBa- 
HHH BJIMAHHA YeEKAHKM Ha PUSHOJOrMYeCKHe NMpOWeccbl B KOPHEBbIX CHCTeMaXx. 
B wHactosmeH padoTe H3y4aJIM BJIMAHMe YeKaHKH Ha JbIXaHHe KOpHeEBOH 
(CHCTEMbI NOMHJLOpa, BbIPAUleHHOFO Ha pa3JIMUHBIX (POHAX MUHEpasbHOrO yO6- 
penua. MccreqoBanue mpoBoyuocb Ha NOMHJoOpax, Ha cpeHe-No3sqHEcneJIOM 
copte Anant. Paccayla BbiIpalliMBaslacb B NMapHHKaX UH B 45-],HEBHOM BO3pacTe 
(21 V 1958 r.) nepeHocuiacb B BereTal\HOHHbIe Ba3OHbI, HaOHTHIC AepHOBOK 
nousol — B KaxkyoM no 11,5 xr. Onpir uMen TpH NoBTopHoctu. Ilepey Bpicaz- 
KOH paccafbl B Ba3OHBI Ha KaxXKbIM KHJIOrPaMM MOUBbI Obl BHECCHbI MHHEPasIb- 
Hble yAoOpenua B cwleqyioulNx KoMuecTBax (Br): 1) KoHTpomb — 6e3 yACOpe- 
nusaecyPN 0,57P 315, K 0,5; 3) Nt; P’7, K 1514) Ni 15, P1050 Keeilo; 
ymin if, K 2. 

B KaxkJOM BapvanTe OpbiJIo MO YeTHIPe pacTeHuA, U3 HUX Ha ABYX NPOW3BO- 
jusiacb ruiyOokaa uekaHka. Uekanka Opiia npopefzena 21 VII, B MoMeHT nosB- 
JIGCHHA MePBHIX COSPeEBLIMX MIOL0B. YaslAIMcb TOUKM pocTa BCeX MOMOHOCA- 
IMX MOG6eroB: OCHOBHOFO, 3aMeHAIOIero (BHIXOAAMerO BOJH3H NepBow MOL0- 
BOH KHCTH), HW TpeX GOKOBbIX, BbIXOAAMMX M3 WasyX HW2KHUX JMCTbEB OCHOBHOTO 
cre6ia. OOpaslipl JIA aHaJIM30B CCCTABJIAJIMCb H3 KOPHeH TpeX PacTeHHH C 
Kak oro Bapvanta. KopHu CHHMaJIMCb Me€TOJOM IIPOMBIBKH HM PpacipefevAJMCh 
no nopsakam, JipixaHHve KOpHeH oMpefeiAOCh Cie My IOulAM o6pasom (?): Ha- 
BeCKa KOPHel MOMellalacb B CeTUaTY!IO KOP3HHOUKY, H B KONOAaX C XJOpKasb- 
WHeBoli TpyOKoli C MOMOLbIO OapuiTa yUHTHIBaacCh MpOyKUMA yreKUCIOTHI. 
OJHOBPeMeHHO CTaBHJICA KOHTPOJb — IA YUETA YIIEKUCIOTbI BOSAyxXa B KOUI- 
6e. Ilocne skcno3uuuu (1 yac) THTpoBaHHeM 0,05 N couaHOM KHCIOTOH KOH- 
TPOJA HM ONDITAa onpeserAsoch KoMHYeCTBO CO, B MMJIIMrpaMMax Ha 100 r cpr- 
poro Beca KopHeli 3a yac. I]pupeqeHHble NaHHble ABJIAIOTCH CPeAHUMH 3 NeBA- 
TH onpeleienuit, AKTHBHOCTb ePpMeHTOB OMpefeiANach OOULENPHHATHIMH Me- 
Togamu (°). 

Vccneqopauua noKkagaiv, YTO YeKaHKa MeHHeT (PH3HOJIOrM4eCKy!O AaKTUB- 
HOCTb KOpHeli pacTeHuli MoMMopa KaK No rlyOMHe UX salleraHuA, TaK HM 10 
nopayKaM pasBeTayienua. M3 WaHHbIx OMpenevieHuA AbixaHHA BUAHO, TO Ne- 
KaHKa Hal3eMHOM YaCTH PaCTeHHH CHJIbHO CKa3bIBaeTCA Ha CFO KOPHEBOH CH- 
creme (puc. 1). IIpH 9TomM B ocoOeHHOCTH NoBpILMAaeTCcA cpusnovlorMyecKaA aKTHB- 
HOCTbh KOPHEBHIX BOJOCKOB, KOTOPbIe 3eCb MpeMCTAaBJIeHbI KaK KOPHH II] 
nopagka. MuTeHCHBHOCTh [bIXaHHA KOPHEH MOA BAMVAHHEM VeKaHKH CPaBHUTCJIb- 
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HO OOJIbIIe YBeJIHYHBaaCb B BEPXHEM TOPH3OHTe KOPHEBOM CHCTeMbI; C rlyOu 
HOH MpOAYKUMA YIVICKHCJIOTHI YMeHbIUaIacb. OTA 3AKOHOMEPHOCTb OTMeYavac: 


AKTHBHOCTb (epMeHTOB B KOPHAX MoMH]O- 
pa B 3aBHCHMOCTH OT IwYOHHbI HX 3ase- 


WAS aiiecuce 4! 


TaHHA H MOPAAKOBLIX pa3BeTBJIeHHH 
(30 VII) np ueKaHKe 


ITlepoxcugasa, mr | UnBeptasa, mr 
nypoypranuva Ha | ratoKo3bl Ha 1 
1 r cyxoH Macchi cyX. Maccbl 3a 
Topu30ut 3a 5 MUH. 4 Wac. 
Hw MOpsxAOK 
KopHelt 
6e3 ye- 6e3 4e- yes 
ueKaHKH | KaHKa | KaHKH | KaHKa 
0—10 cm 88 197 19 34 
10—20 cm 134 210 17 44 
20—30 cm 217 214 33 52 
I 103 AZo 29 40 
II 132 196 21 31 
III 200 302 20 59 


MPOAYKUMA YrIeKUCOTHI'KOPHEBOM CHCTeMpI B pa3/IMYHO yOOpeHHBIX BapHaHTad| 


OOpaTHO TIponopl\HoHabHa ypoxalo (puc, 2). Onpeqenenne AbIXaHuA NPpOH3BO- 
Ausoch Ha 40 JeHb mocae YekaHKH (30 VIII). | 


Me 


PAL 


Aumencubyocms Geixtni9 ———»~ 


vA 
Nopadhu hopes ——~ 


vNh 


Puc. 1. Unreucusuocrs) ybixanua 
(B MuaIurpammax CO. na 100 r 
CbIporo BeCa B 4ac) KOpHeli, B 3a- 
BHCHMOCTH OT rlyOHHbI HX 3avlera- 
HHA, HM MOpAAKOBLIX pasBeTBeHuit. 
@ — KOPHH HeyeKaHeHHBIX pacrte- 
HH, 6 — KOpHM ueKaHeHHbIX pac- 
TeHHH (yepe3 10 yHeli nocne ye- 


BpIsCHHJIOCb, TO MOBBILIEHHBIe 1 MNOHH2KCHHbIC HOPMbI YAOOpenuit MOBLIWIATOT } 
a peas AbIXaHuaA KOpHeH. Tloppmmenue uHTeHCUBHOCTH IbIXaHuA KOp- | 
HeH HaOJOAaOCb TaKXKE B HEY OOPeHHOM Bapuante. B papnaute No3 * (1 : 7:1) 


KaHKH, 30 VII) 


* Homepa BapwanTos cM. BBIIUe, 
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He TOJIbKO B OTHOWCHHH HHTCHCHBHOCTI! 
WbIXaHHaA, HO'U JIA AKTHBHOCTH mep 
OKcHya3bi (Tada. 1). 

AKTHBHOCTb MepOKCHLa3bl B BepXHe) 
TOPpH30HTe€ KOpHeBOH cHcTeMbI (0 
10 cM) nNoBpnuatach B JBa C JIMUIHHN 
pasa, Satem, c riyOuHOH 3aneraHug 
WeHcTBHe UeKaHKH MOCTeMeHHO YyMeHb| 
wmuocb. IlocmeqHee BNOJIHe KOppeupo! 
Ballo C JbIXaHHeM. . 

AKTHBHOCTh UHBepTa3bl KOPHeBOst 
CHCTeMbI Tak2Ke MOBbIMAaach NOX BMA! 
HH€M YeKaHKH, MpHyemM 10 ruyOuHt 
3aleraHHA KOPHeH OHA YBeJIMYHBaacb 
B xopuax II] nopaqka aKTHBHOCTb MH | 
BePTa3bl H MepOKCHa3bl Obilla HAMHOT( 
BbIlue, YeM B KOpHAX II u I nopsyKa. | 

OmpeyeeHve MHTCHCHBHOCTH JbIxXa 
HHA KOpHeH pacTeHui NoMMopa, BbIpa 
ULCHHbIX Ha Pa3JIMYHbIX (oHaX MHHe} 
PpaJIbHOrO yfoOpeHHaA, NoKa3zalo, YT 


e 
1400 


1200 


SS 
S83 
Se. 


S g 
Aumencubyocine ObixaHua 


8 


Z ea J 4 Gy 
Bapuavmel 


Puc. 2. Bananue yao6pennit u YeKaHKH 

Ha HHTCHCMBHOCTb AbIXaHHA KOpHeH (GOV oH 

ypoxkai (2). a — Heuexanenupte pacTeHua 

6 — uekaHeHHBIe pacTeHua. Uutercusnocr, 

AbIXAHHA B TeX Ke eMHHIaX, uTo Ha 
puc. | 


I 
’ 


rye paCTeHHA HaXOMWIMCh MPH OaronmpWATHBIX YCJIOBHAX MMTAHHA, NOWyAIMVICA 
CaMbilt BLICOKHH ypoxal. KopHu pacTenuli 9TOrO BapHaHTa MMeIOT CpaBHHTeJIb- 
HO HH3KY!0 HHTCHCHBHOCTb JblXaHHA. OTO OObACHAeTCA TEM, YTO PacTeHHA M0 
ONTHMaJIbHOMY BapHaHTy nuTaHua (1:7: 1) paHbule co3pemM HM B MOMeHT 
OnpeseeHHA WbIXaHHA KOPHeH, KOTOPOe MpOH3BOANMOCh B KOHUE Co3peBaHHuA 
TJIOLOB, Obl OMWeKe K OKOHYAHHIO X%KH3HEHHOTO WuKsa. UekaHKa BO BCeX 
BapwanTax MoBpicusia ypoxwak. Tombko B Bapnante Ne 5 (2: 14: 2) mpnOaBKa 
ypoxaxa CKJlaJbIBalacb 3a CUeT COOPOB 3eJICHbIX NJIOAOB, a B OCTAJIbHbIX BapHaH- 
Tax ypoxal MOHOCTbIO Cospedl. 

Takum 00pa30M, pe3yJIbTaTbI HallIMX HCCeOBaHHuH MoKa3aiu, YTO YeKaHKa 
TIOBbILMaeT PUSHOJIOFHYeECKYIO AKTHBHOCTh KOpHeH. BpiacHHWJIOCb, YTO C MOMOLLbIO 
W3yYeHHA PUSMOMOrHYeCKUX Mpoleccos KOPHeBOH CHCTEMbI Ha Pa3JIMYHbIX (o- 
HaX yoOpenuA MOXKHO Halird HaMJIyUUMe yCNOBUA NMTAHHA, o6ecneunBarloulne 
BbICOKYIO MpOAyKTHBHOCTbh pacTeHHit. 


Jla6opaTropusa arpoxumMHu Tloctynuso 
Akagzemun HaykK ApmCCP 10 XI 1958 


IWHMTHPOBAHHAA JIMTEPATYPA 


1A.T. Apakau, Joxn. AH ApmCCP, 22, Ne 3 (1956), 2 A. WW. Taactans, 
r. TW. Wiona, Cooou. 1a6. arpoxum. AH ApmCCP, Ne 2 (1959). * EpmMaxkosB HOZp. 
Meroypl OHOXHMUYeCKUX uecleqopaHult pacTeHuu, 1952. 
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Jlokxagp AkaweMuM HaykK cCCcP 
1959. Tom 126, Ne 6 


bU3HOJOrHA PACTEHHw 


C. H. JIMTBHHEHKO 


YKPAWHCKHA FHBBEPEJJIMH — 3®®EKTHBHbIM POCTOBbIM 
CTHMY JIATOP 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxoseim 20 III 1959) 


Ucropus OTKpbiITHa ruO6epeJMHOB — CTHMYyJIATOpOB pocTa M WBeTeHH 
pacreHuli — cBA3aHa C H3yYeHHeM Goule3HH «“AyPHbIX MOOeroB», HH «OakaHacy 
puca, 3aksoUaIolelica B UpeSMePpHOM Y/VIMHCHHM PacTeHHH, BJIeKyUIeM 3 
co6o10 HX ocuaGleHHe u ruOeib. Bos6yquTenem Ooule3HH OKa3aJicad rpHoOo 
Gibberella fujikuroi — nomopospenaa craqua Fusarium moniliforme. M3 Bij, 
jlemeHui 9TOrO rpHOKa A6ytTa u Xascu (*) NOMyYMM AKTHBHOE BeLLECTBO, Hé) 
3BaHHOe 110 MMeHH BO3OyLuTeIA ConesHH ruO6epemMHOM. TlosqHee Crogom} 
vu gp. (2) nomyyuan rH66epeimHH u rHOGepesoBy!0 KUCOTY depMeHTaTHBHEI: 
cnmoco60M Ha HCKYCCTBeHHOM cpesle. A 

Tu66epeMHbl OKa3aJIHCb BeUeCTBAMH BbICOKOH (PM3HOJIOrMYeCKOM AaKTHE 
HocTtH. PacrBop ru66epeiuHa B Bose B pasBefeHun | - 107° Bo MuHoro pa| 
yCKOpsAeT pocT H pasBHTHe pacTeHHi (Ppacovib, ropox, KyKypy3a, Mepell, TOMA} 
Tbl, TaOaK, Mpoco uM Ap.). HanOonee noxpoOuaa cBoAKa pesyIbTaTOB UCCweAO, 
BaHud rHuOGepesIMHOB 3a pyOexom cocTaBsleHa Croy vu SimaKu (*), WHTHPy10 
IWMMH cBpIe 200 pador. 

B CopetcKoM Corse HCKJIOUHTeEIbHO MHTepecHylo paOoTy c ruOdepeH 
HaMM 3apyOexKHOrTO MpovcxomwKeHHA BefeT rpynna YyueHbIX BO TvlaBe 
M. X. Uaiinaxanom. PesymbtTatp uccieqopanulh M. X. Ualinaxana no3BouA10,, 
CJelaTb BbIBOJbI 0 34BHCHMOCTH JlelicTBUA THOGepesMMHOB OT (boTONepHosMyecKOL 
peakIUMH pacTeHuA; yYCTaHOBJeH (PakT WBETeHHA H MIOMOHOWeHHA NO WeHcTBM 
eM ru66epeHHa Y O3HMBIX (OPM H CeAHWLEB ABYXJICTHHKOB B YCJIOBHAX, HCKJIIO 
yalolluX APOBM3Upyrollee WeHCTBHe NOHWKEHHDIX TemMepatyp (47°), 

Ilpenapat, cxofHbIM mo JelicTBHIo c rHOOepeIMHOM, Nosyuna WM UCMbITAaE 
rpylma MHkpoGuouoros HM :usHoNOroB pacreHult B Akaflemuu HayK CCCP (’, 8), 
B 1958 r. B Kuepe B. HW. Bunat (Wuctutyrt muxpo6vonorun AH YCCP) 4 
i. A. Bepuep (Muctutyt opranuyeckoh xumuu AH YCCP) u3 oreyecTBeHHBix 
wtTamMos Fusarium moniliforme nowyuniu BnepBpre Ha YkKpaHHe KpucTaJIU: 
yecKHH ruOOepeJJIMH, HJCHTHYHOCTb KOTOpOrO c rHOOepeJHHOM, NOJIYYeHHBIN 
Crojoua, Oblia NOATBepxeHa MeTOJOM XpoMaTorpadun. 

BHOBb NOJYYeHHBIM mpenapaT Onl BMepBbIe HCMbITaH Hamu JIeToM 1958 rT, 
B Boranuueckom caqy AH YCCP nwa pa3iMuHbixX TpaBAHHCTbIX M KyCTapHH: 
KOBbIX PaCTCHHAX. 

M3 TpaBAHUCTHIX OMHOJETHUX PaCcTeHHM [IA OMbITa ObWIM B3ATHI TaOaK Ly: 
mucTpH (Nicotiana odorata), acrpa KuTalicxaa (Callistephus sinensis), ren 
Hana TouIcTouucTHad (Gentiana crassicaulis), kepmek )Kupapgzos (Limoniun 
Girardianum), kykypy3a Ycnex (Zea mays), Tomatst Mask (Lycopersicun 
esculentum), M3 KYCTapHHKOBbIX —JIMryCTpyM OObIKHOBeHHBIM (Ligustrun 
vulgare), mupakaHTa KpacHas (Pyracantha coccinea). 

PacTeHHua OblJIM B3ATHI B HEJCJIbHOM BOSpacTe, IPH4YCM TPaBAHHCTHIe HMeUIE 
mo 2 HaCTOAWMX JIMCTa, KYyCTapHHKOBbIe — 0 2 CeMAJOUIbHBIX JuCTAa. 

PuO6epeuH NpuMensJca B KOHWeHTpaluu 0,0025%. Pacrenusa o6pa6a 
TBIBaJIMCb MO MeTOAMKe, NpHMeHeHHoK M. X. UalinaxaHom: pacrBop crumyJa 
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! 
i 
j 
f 
| 


Topa (Asn KOHTPOJIbHbIX PaCTeHHH — BOfa) HaHOCHJICA nuneTKOM Ha TOUKY 
|pocta No OfHO Kane exequeBHO. OnbiT Ob 3sanoxKen B 10 MOBTOPHOCTAX, 


\Kaxkad M3 KOTOPbIX BKJOUaa 5 pa- 
icTeHuH. Bee pacteHua OblvIM BbICaxKeHbI 
|B Ba3OHBI HM MOMELIeHbI B OpaHxKepelo. 
| Yxe K Konuy 1-H Hegenu crano 3a- 
|MeTHO, UTO pacTreHua TaOaka, acTpHl, Ky- 
\KYPy3bl, TOMATOB, JMrycTpyMa, o6pa6o- 
|/TaHHbIe PHOGepesIMHOM, OOOrHaJIN B po- 
CTC KOHTPOJIbHBIC PacTeHHA: Y HUX 06- 
|pasoBaslocb no 3—4 HacTOAUIMX JuCTAa, 
\Hauval pasBHBaTbCA cTeOeJIb, B TO Bpe- 
\MA KaK KOHTPOJIbHbIeC pacTeHHa OBI 
MOUTH B TaKOM Ke COCTOAHMM, YTO H B 
|Hauase onpita. 

| K xonny 4-4 wenzemu c Hayaaa onbi- 
\Ta pacTreHuaA TaOaka, acTpbl, TOMATOB, 
| seeaee rHOOepeJJIMHOM, 3allBe- 
|JIM; KOHTPOJIbHBIe PacTeHHA STHX BU- 
}MOB Bce ee ObwH B (base poser- 
Ku (raOaK) HM umMemu 5—6 sucTbeB 
\(puc.1). 

| OOpaOoraHHble ru66epeHHOM pac- 
| TeHHs KYKYPYy3bl K KOHUy 4-H Heqen 
| said B BBICOoTyY 60—70 cM H uMewI 
|HOPMAJIbHO pa3BHTHIH cTeOeb c 10 — 
112 JIMCTbAMH. KOHTpOJIbHbIe pacTreHuA 
|KYKypy3bI uMemu Bcero 15— 18 cm B 
|BLICOTy H 3—4 wsucTa. 

| CesHIbl kKycTapHHuka sJurycTpyMa, 
| OOpaooTaHHble ru0depeJJIMHOM, K KOH- 
ay 4-4 Hezenu focturmu 1O—12cMB 


\BLICOTY H MMemu 10—12 sucTbes, Tora 


Puc. 1. Pacrenuax TaOaka yuIMcToro B BO3- 

pacte 5 Hejlemb: CeBa KOHTPObHOEe, cMpa- 

Ba — oOpa6otaHHoe 0,0025%  pacTBopom 
rH60epeuHa 


KaK KOHTPOJIbHbI€ 3K3EMIMVJIAPbI pa3- 


Bepnymn Bcero mo 2 HaCTOAUIMX JMcTa UpH BHICoTe cTre6n 3—4 cm (pue. 2). 


| 
| 
Puc. 2. Pacrenuax aurycTpyMa OObIKHOBeHHOrO B BO3- 
| 


pacte 5 Hejlevb: cileBa — KOHTPOMbHOE, ciipapa — 
| o6pa6oranHoe 0,0025% pacTrBopom ruObepeiMHa 


Sumo 1958—1959r. Hamu Opi MpopeseH PAX OMbITOB Cc OOpadoTKon 


yKpavHCKHM ruOGepeJIHHOM CeMAH pa3JIMUHbIX JPeBeECHBIX pacTeHHi, Tpeoy1o- 
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IHX JIA MpopacTaHHA AWIMTeIbHOH crpaTHpuKallHH. CeMeHna TaKUX MOMOBbIX Ml 
pol, Kak AOJIOHA, Tpywia, pAOuHa, HOUMKHbI CTpaTHpulMpoBaTEcaA 3—4 mech 
a ceMeHa KH3HJla, OyLy4H BICeAHbI B FpyHT aw) 
nocie 3—4-mMecauHOH cTpaTHpuKaluu, mpopactaK/ 
ulib ciycta 12—14 mec. 

B watiem ompire ceMena a6m0Hu (Malus domestic) 
M. Sargentii, M. Zumi), rpyum (Pyrus domestical 
pa6uubI (Sorbus domestica) H Ku3Ha (Cornus ma| 
ObIIM MOBeprHuyTb HaMayMBaHHio B 0,02% pacTBoys 
ruO6epesMHa B TeYeHHe cyTOK, Moce yuero Opls| 
BbICCAHbI B AULHKH C PeYHbIM TeCKOM. CeMeHa KOH’) 
PpOJbHOrO BapHaHTa Mepe BbICeBOM BbI,epKUBAIAK| 
CyTKM B Boe. AuluKH C CeMeHaMH ObIJIM MOMeLLeH] 
B OpaHxKepero, re No_sepxKuBaslacb Temmepary]| 
okosio 14°, | 

Onpir Opt sanowen 3 XII 1958 r.; Jo onpre 
ceMeHa, COOpaHHble OCeHbIO TOFO Ke rofa, XpaHi 
Jiicb B TakeTaX B CYXOM TOMeLLeHHH TIpH Temmep 
type 18—19° u npeyBapuTeibHO He cTpaTHpuluph 


BaJIHCb. | 
/ CemeHa sOsI0HH (BCeX TpeX BHOB), rpylin u Pp. 
¢ . OuHbI, OOpadoTaHHble rHOOepeJJIMHOM, MpopociM Y 


pes 6—7 jlHeH mMocuie BEICeBa (puc. 3), CeMeHa KH3) 

*~ fia —uepes 14—15 uel mocie BriceBpa. Koxutpow) 

\ HbI€e CeMeHa BCeX BHJIOB pacTeHHii MO CHX Nop (K} 

oo Hell (beBpasia 1959 'r.) He mpopocan. 

Kaxkybil BU Obl B3AT JIA oOnbiTa B 10 noBTOpH, 

CTAX, Kayklad NOBTOPHOCTb HacuHTHIBala 10 cema 

IlpomwenT mpopacTaHua y AGJOHU, rpyuwiv, pxAOHHBI 

ena SH Ce KU3HJ1a PaBHAJICA CooTBeTCTBeHHO 62, 49, 30 u 4] 

MAH sO0HH: calepa—npo- 2OKa3aTeb TOUHOCTH OMBITa 18—20%. ) 

pocTKH cemsaH, o6padoTaH- TakuM oOpas0M, NpefBapuTeIbHbIe HCMbITaHy| 

HEIx 0,02% pacTBopoM ru6- yKpaHHCKoro YrHOOepeIMHa, MpoOBeeHHbIe HAMM 

OeperuHa; cnpaba —KOH- xoHCTaTUpPOBasIH BbICOKYIO (PH3HOMOTHYeCKyI0 aKTHE| 
TPOJIbHbIe CeMeHa 

HOCTb HOBOFO CTHMYJIATOPA, 4TO, HapsAy c ueHTUpY 

Kalle ero (pH3HKO-XMMMYeCKHX CBOUCTB M paspaOoTKOH TeXHOJIOrHH el) 

NOJYYCHHA, MO3BOJIMJIO PEKOMEHJOBATbh YKPaHHCKHH ruOOepeiIuH K MpoHny 

BOJICTBY B 3aBOACKMX MacuiTa0ax. 


Botanwyuecku call Tloctynus1o 
Axkayemuu wayk YCCP 17 III 1959 


LWUMTHPOBAHHAS JIATEPATYPA 


1T. Yabuta, T, Hayastis Bull) Agr) Chem SoceJapan) 115 eee 
2 F.H. Stodola etal., Arch. Biochem. and Biophys., 1, 54 (1955). ® B. B. St ow) 
T. Yamaki, Annual Rev. Plant. Physiol., 8, 181 (1957). 4M. X. Vatnaxa, 
Bor. »xypu., 43, Ne 7, 3 (1958). ®° M X. Yataaxanu, JLAH, 117, Ne 6, 1077 (195i 
*M. X.4ataaxan, @usuon. pact., 5, B. 6 (1958). *H. A. KpacuabuuKo| 


Bectn. AH CCCP, Ne 6 (1958). %C. H. Jintauueuxko, Akkaumatnsauusa pact., | 
57 (1958). 
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Woxaags Ankagemunu nayx CCCP 
1959. Tom 126, Ni 6 


PH3HOJIOlH A PACTEHHH 
10. B. PAKHTHH u A. J. NOTANOBA 


BJIMSHHE TEPBUILHOB HA JIbIXAHHE H ®OTOCHHTE3 
OBCA H NOJCOJHEYHHKA 


(Tpedcmaezeno axademuxom A. JI. Kypcanoseim 23 III 1959) 


| Tloxasano (*~°), uro 2,4-J. wm HeKkoroppie Apyrue xuMuyecKHe mpenapartnt, 
jOyAyuM yMorpeOlenbl B HEOOMLUIMX 03aXx, YCHMMBAIOT JbIXaHHe, a B NOBBIIUEH- 
IHbIX — 3ATOPMa?KUBaIOT STOT Mpotecc. Ilo uMeroujumMca aHHbIM (7-8), Kap6a- 
MaTbl 3HAYATEIbHO MOHMKAIOT MHTCHCHBHOCTb MPOleccoB AbIXaHHA u (poTOcHH- 
e3a. OclaOan choTocuntes, u3sonpomudbenuKapOamat (A®K) nogapaser u 
jAKTHBHOCTb YTOJbHOM anrupasp (°). Yeranosseno Takxe (5, 15, 4), uro npn 
domoulH 2,4-J1, 8-HadToKcuykcycHol, MoHoliogyKcycHol, napaxsopdbexoKcu- 
YKCYCHOH KUCJIOT, (eHHJIypeTaHa, FHApOKCHaMHHa MOXKHO BbI3BaTh pesKoe 
CHH2Ke€HHe HHTCHCHBHOCTH orocuuTesa. 

B HacTosmeH craTbe Mbl MpHBOZMM pA, HOBbIX JaHHbIX, Kacatolluxca 
HeHCTBHA repOHUMAOB Ha MpOLecchl AbIXaHuA uM CoTOcHHTesa pacreHul. OnbiTHI 
Ob ‘WpoBeseHbl B MepHog c 1952 no 1954 rr. BKOUNTeIbHO.OObeKTAaMH HiC- 
PleOBaHHi Cy MOCOHeYHHK Copta CaparoscKul, opec copta Mocxkos- 
ekuH A-315 wu copHak Moxpuita (Stellaria media). Pacrenua sBpipamuBanu Ha 
OJIeEBLIX JetHKax. B KayecTBe repOHUHAOB HCNOIb30BaIH BOJHbIC PacTBOpHI 
MaTpHeBo com 2,4-J], uasTaHOMaMHHOBON, TPH3TAHOaMMHOBOM HM HaTpMeBOH 
bomeH rugpasuya MaJleHHoBolH KucsoTEY (TMK) u BodHBIe SMyJIbCHH H30Tpo- 


‘TMOBOTO apupa xJopdeHuiKapOaMuHoBOH kKuCcuOTHI (xsop-MMOK). Pa- 
PT€HHA ONPbICKMBAaIM Ws pacueTa 1000 a pacrBopa usu aMyabcuuM Ha | ra 
mloceBa; OOpaOoTKy MpoHn3BOAMJIM MpH NOMOMM NyJIbBepH3aTopa. PacreHua 
DOpa6aTbiBaH Ha pa3JIMYHbIX (pa3saX MX pocTa H pasBuTHA. Bce dusnosornye- 
CKMe H3MeCHeHHA H3y4au Ha JMcTbAX. MHTeHCHBHOCTD JbIXaHHA MH COTOCHHTE- 
3a, a TAKKE AKTMBHOCTb IWMTOXPOMOKCHa3bl ONpPeNeANH MpH MOMOLWLM anna- 
pata Bap6Oypra. AKTHBHOCTb aCKOpOMHOKCHa3bl, MepOKcUasbl HW MOMeHos- 
DKcHa3bl Y4MTHIBaIH Mo Metony BospKuna (™, *°) u no Merogzy TlopononKon 
mu Ceyenxo (13). B page cily4aeR jbIXaHve Y4NTbIBANIM TakxKe M0 BbIJeeHHIO 
VIJIeKHCJIOTH. B sTHX CJy4aiX JIMCTbA BbIJepKUBaIH HeEKOTOPoe BPeMA B He- 
SOJIbIUMX CTEKJIAHHSIX IIPHCMHHKaX, W3 KOTOPbIX 3aTeM Opa Mmpoby Bosfzyxa 
MI yueTa B HeH yruieKHCOTS MpH HOMoLLM mpHoopa Opca. 

TlowyueHHple JaHHble, YaCTb U3 KOTOPBIX CBeleHa B tTa6m. | u 2, He OCTaBJIAIOT 
OMHeHUA B TOM, 4TO FrepOUIHAbI BHISbIBAIOT y pacTeHu rviyOoKHe HapylweHHa 
OKUCJIMTCIbHO-BOCCTAHOBHTCJIbHbIX TIPOWeccOB, MpHYeM CTeNeHb STHX Hapy- 
MeHUii 3ABUCHT Kak OT *asbl pa3BHTHA PaCTeHUA UH ero OMOJOrMYeCKUX OCOOeH- 
octeli, TaK HM OT O3bl XMMMYeCKUX MpemaparTos. OmbiTbl MOKasasiu, YTO y BCXO- 
NOB MOACOMHeUHHKa B HepBble Ba AHA NocMe OOpaOoTKH HX BbICOKHMH [Osamu 
0,15 u 0,075%) 2,4-J] uHTeHCHBHOCTb [bIXaTeJIbHOrO ra3000MeHa MOHMKaeTCa, 
HO Yepe3 HECKOJIbKO Heli, epes rHOebIO PacTeHHH, MpOMCXOAMT BCHbILUKa 
Toro mpomecca. Hao 3aMeTHTb, YTO OMbITHBIC PpacTCHHA MO BHCIWHeMy BHAy 
pe3KO OTIMYAMMCb OT KOHTPOJbHBIX. Poct oOpaOoraHHbIXx pacTeHHH Obl CHJIbHO 
3a)lepxKaH: CCIM y KOHTPOJIbHbIX PaCTCHHH HACHHTbIBaJIOCb 5—7 JIMCTbEB, TO 
y OMbITHBIX OBO TObKO 2 HeOOMbINMX JIMCTa C YTOJINCHHBIMH WepellkaMH. 
S TeyeHveM BpeMeHH OOpaOoTaHHble pacTeHHA YePHeIH HM 3aCbixXaJH, 
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Ta6auua Mk 


Tleicrsue 2,4-J, Ha gbixaHHe OBCa HM NOACOMHeUHHKA 


' O6pa6oTKa B asy BcxozoB| O6paboTKa B dasy 3—4 mucTbe ye 
8 = ao ane = Tae 
s ’ 
5 ‘ a q s ° 3 & 2c! 
On Pacrenue Bapuaxst |23|/ 2S | S| @ | SS| BS] BS = cg oe 
amt oa| 28a o ad} oal] 2a 3) 4) 
B am; re x ba ee || elec |) SeMec ~ bs KEL 
xO os| =s ° s os Os Sy ° ) eS) 
aS se] 2 [S| 3 | sz] Se) se] 2 | 2 | Ss 
Os $$! a5 e| & | so] a6] Bo 5 =< al 
iP 
2 neub |IloqcomHedHHK Koutponp 10,6] 23,6 | 0 | 184,8] 886,0/ 30,5 | 302,5 326, males 1743, 
2,4-J 40,2} 20,2 | 0 | 128,5)1021,6) 25,5 | 180,0] 149,0 | 650,41 | 1797 
Oxpec KouTposib 0 0,4 | 0 | 336,8/1987,2| 8,2 0 88,0 | 485,6 
2,4-], 056) 20 0 | 500,8/2701,2) 5,6 1,3] 187,0 | 436,8 
8 meub |IIogconHeuHHk| KoxutTpob 8,6] 25,2 |42,8] 228,5|1645,9| 7,2 | 228,7) 331,0 | 510,8 | 13872 
2,4-J 3,7} 30,5 |57,7] 268,4/2169,6] 54,0 | 116,0) 83,0 | 567,7 1562, 
OsBec KoutTposb 0,6} 0,2 |67,6} 289,3|1689,6] 8,3 0 | 212,5 | 373,8 | 1530 
2,4- J, 0,91 «#0 85,8! 262,5/1230,9}| 14,3 0 | 220,5 | 500,9 | 1605) 


Ilpumeuauna. I. 2,4-], npumenamm B suze 0,15% fpacrpopa. IJ. HMxrencusnoc 
JILIX@HHA WM AKTHBHOCTb WHTOXPOMOKCHa3bl BbIPaxkeHa B MUKPONHTpax Oy Ha 1 © cbIpC 
BeuecTBa 3a 1 uac; AKTHBHOCTb aCKOPOHHOKCHAasbl, NOMMPCHOMOKCHAASbl U MepOKCH 7a3bl 
B MHJIIMTpaMMax OKHCJeHHOM ackopOuHOBOH KuCAOTHI 3a 30 MuH. Ha 1 r cbIporo BellecTEy 


y 

Kak BHHO 43 Tas. 1, y BCXOJOB NOJCOJHEYHMKA B MepBble JHU Mocse Oo} 
paOorku ux 2,4-J1 (0,15%) aKTuBHocTb ackopOHHOKCHasbl CHM2KaeTCA OO} 
yem B 2,5 pasa, TOra KaK aAKTMBHOCTb MepOKCHa3bl pe3KO BO3pacTaeT, Ocobel 
HO y mMoruOaroulux pacrenuli. HecomuenHo, 4To Takoe OoJIbuIOe NOBBILMUEH) 
AKTHBHOCTH Me€pOKCHa3bl ABJIACTCA Pe3yMbTATOM PesKOrO HapylleHHA OOMel| 
BellecTB. Y MOJIOMbIX PaCTeHHii OBCa, B MPOTMBONOMOKHOCTH MOJCOMHEYHHK| 
o6pa6oTka BbI3bIBaeT 3HAYHTEbHOe MOBbILMeHHe AKTHBHOCTH AaCKOPOHHOKCHD) 
3bI, OCOOCHHO Ha CJIeLyIOMIMH eHb Nocle OOpadorku. 


Ta6Omuna 


Jlelictaue 2,4-]. u xnop-M®K ua ybixanve opca wu NoAcomHeuHHKa 


6 Oxec TlogcomHeuHuk 
2 Pee et So ey 
Coctosnue g g ® 4 5 | 
’ U 0 iss) 0 
pa P Sis Bapuant So a9 < o |23 | Bs = |r ss o |2 
BY oO a Va rs) = a0 Sa] 2s 5 s a 
oOpaooTKH mie Ore ome rw Es se EL at) Or ws x =) 
<9 os Ss iS) S On os | Sts fe) RY or 
28 ao | 6212) 8 |ke) eel eg) & | a ie 
Oe a0 ES 5 Rm |56 | a6] 55] 8 & |e 
| | ‘| 
@a3a kosieon- | 2 qenb| KontTposb sl) 3,5 | 190,0} 440,0} 332,4] 44,5) 54,5 1329,0 | 566,4) 26) 
Tusleli u Mep- 0,15% 2,4-0 0 0 194,4| 4228] 528,0] 16,0} 48,0 |324,0 | 464,8] 27: 
BbIX JIHCTbeB a Oa 0 3,0 | 198,0} 463,2| 361,2| 14,5) 59,5 /3383,0 |1054,4) 768 
/ 2 
@a3sa 3—6 2 WeHb KOHTpOJIb 19,0 89,0 | 278,0} 546,0 132,0/332,0 } 0 687,6 
JIRCTbeEB 0,15% 2,4-71 6,0 22,0 | 204,0] 776,4 163,0/449,0 |196,0 |13822,4 
2% Xnop-H®K,| 6,0 40,0 | 244,0) 596,4 129,0)501,0 | O |41871,6! 
+8% OFI-7 
5 meub}] Kontposmb 10,0 2050) 1 A900 n00082 40,0/308,0 |198,0 | 639,6 
8% OFI-7 10,0 20,0 | 246,0}41098,0 101,0/229,0 | 0 699 ,6 
2% Xnop-H®K 5,0 15,0 | 170,0| 789,6 74,0|386,0 | 0 |1359,6 
+8% OF1-7 


Il puMeuvaHHe. MuTeHCuBHOCTb AbIXaHHA WH AKTHBHOCTb (bepMeHTOB = Bie Xe 


HHWax, uTO B Tao. 1, 


en) 


Y mogcoiHeynuka, nogBepruieroca JelcTBuIO Mpenapata B nepvox 6yTOH 


3allMu, HW OBCa—B NepHo BbIOPOCa MeTEIKH, HHTCHCHBHOCTb JbIXaHuA BO3p 
cTaeT Ooulee uem B 2 pasa. IIpu asToM y MoscouHeYHNKa MOBbIMICHHIO JbIxXaHv 
CONYyTCTByeT YCHJIeHHe AKTHBHOCTH aCKOPOMHOKCHAa3bl, a y OBCa — yCHJIeHI 
AKTUBHOCTH MOJIMPeHOOKCHAAa3bI. OTO CBUJETECTBYET O Pa3JIMUHAX B peal 
IMM pa3JIMUHbIX pacTeHul Ha JelcTBMe OHOFO M Toro *Ke repOulusa. 
Conocrapuienve Jelicrpua 2,4-], u xsop-M®K nokasano, 4To ONO pa3suIM4t 
JIA 3JIAKOBbIX HM WHPOKOJIMCTHBIX pacTeHHH (Ta6l.2). Y BexogzoB nmoszcomHe 
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yiuKa Ha 2 JeHb Nocde o6padorku ux 2,4-J| wHTeHCHBHOCTD JbIXaHUA 3aMeTHO 
| HMKaeTCa, Tora kak xJop-MOK BpisprBaer y Takux %Ke pacTeHHit yaBoenue 
MHTCHCHBHOCTH JbIXaHHA M YTPOCHHE AKTHBHOCTH ILMTOXpoMoOKcHasBI. Y opca 
foro 2ke Bospacta xJlop-M@K ue BpispiBaeT 3aMeTHDIX M3MeHeEHHM JEIxXaTesb- 
Horo lpotecca. 

CpaBHUTebHbIe HCHbITaHUA pasIM4HBIX Comel TMK noKkasamu, uro0 aTH Be- 
HLECTBa TAKE [aJIeKO He OMMHAKOBbI MO CBOeMy JelicTBHIO Ha pa3smMUHDIe pa- 
crenua. Y MoXCcoHeuHNKa B HepBble 3—4 AHA MocJe OOpasoTKU ero LH>TAHOUI- 
AMMHOBOH colbio TMK (0,3—0,1%) uwHTeHcHBHOcTh JbIXaHHA NMoBpaerca 
fOoulee 4em B 3,5 pasa, Tora Kak y 

BCa OHA NOUTH He M3MeHseTCA, Ta6Oauna 3 
aTO HaTpHeBad comb TMK (0,3—  Tlefictaue 2,4-], u xnop-H®K na- nurencusyocts 
10,1 %) y Tex ®e pacTeHHH oBca (POTOCHHTe3a OBCa, NOACOAHeEYHUKA HM MOKPHILBI 
IBLISbIBA€T BABOe Ooulee HHTeCHCHB- 


Ha 7 

Hoe bIxanne. pla Rigeam nee) roca 06) locne Con 
Ha o6pa6orky pacrsopamu ne oGpacorKH | padorkn | paboren 

MK 8B Tex xe KOHILeHTpalluax Bapuant 


I 
ee oo MOrna WM OBeC OTBeEUAalOT 
}TOBLILIGEHHEM AKTHBHOCTH OKUCJIN- 


i 


TeJIbHBIX (epMeHToB. J n9TaHOW- 
AMHH, HCMOb3YeMbIM KaK PpaCTBO-  Konrtposp 17,10 | 4 


OBEeC opec | MOKpyula 


noycou- 
HeCUHHK 
noycou- 
He€uHHK 


8,0 | 24,0 | 41,7 20,0 
0,075% 2,4-J1 9:65 | 7,0 | 48%0 
putetb TMK, 3anepxuBaer pocr 0,15% 2,4-J1 42,55 | 6.5 | 15.0 | 44,0 
OBCa HM NMOACOJIHEYHUKA  BBISbI- 29% Xnop-HK] 4,65 | 5,3 | 14,0] 8,0 3,3 
BaeT y MocweqHero opMaTHBHBIe IIpumMeuanne. J. Onsir noctapaen na 


M3Me€HCHHA JIMCTbEB. Kpome Toro, 15-qHeBHBIx pactenuax. IJ. Wutencusuocth o- 
AMOTAHOJIaMHH TIOBbIIMAaeT MHTeH- eran Aiea catia Os, BbIZeueHHOrO 
Z WbIXaHHA WH VY Tex HY ai MHH. 


pyrux pacrenui. 

Byy4H mpumeneubi B ose 9—6 xr/ra, comm TMK y6usator pacrenua osca 
WM MOMCOHeEYHNKA, a Ooslee clade pacrBoppr TMK (0,3—0,1%) sanepxuBaroT 
HX Ppocrt. 

CueqoBpaTesibHO, B oTsHMuHe or 2,4-]1, TMK ue o6Hapyxua cemeKTHBHOrO 
netictrBua. B qo3ax 0,75—1,5 xr/ra 2,4-J] nopaxkaer pacreHua noscomHeyHHKa B 
chase BCXO0B H B (ase 7—9 JIMCTbeB MU HE MOBPexXMaeT pacTeHHl OBCA. 

Kak moka3aJIM MpOBeJeHHbIe HCCeOBaHHA, TepOwWHAbl NoOaBsA‘OT mpo- 
wecc (oTOCHHTe3sa Y Pa3JIMYHbIX PpacTeHH mo-pasHomy (Tad. 3). Tloq Bauanu- 
eM 2,4-]| HHTCHCHBHOCTb (POTOCHHTe3a MOJIOAbIX PaCTeHHH NMOACOJHeYHUKA No- 
HWKaeTCA Ha CeMyIOMIMH TeHb Moce OOpaboTKu Ha 27%, a y pacTeHHuli oBca 
Toro Ke Bospacta Ha 64% mpoTuB KoHTpova. IIpenapat xmop-M®K cuabHo 
MOHMKaeT MHTCHCHBHOCTb (POTOCHHTe3a KaK y OBCa, TaK HM y NOCOJHeUHHKA. 
Y opca yxKe 4vepes Hesemo mocse OOpaboTKu 2,4-J]| HHTeHCHBHOCTb (POTOCHHTEe3a 
MOUTH MOJIHOCTbIO BOCCTaHaBJIMBaeTCA, a Y MOMCOJHCYHHKA 3aMETHBIX CIBHTOB 
3a 39TO BpeMA He OOHApy2KUBaeTcA. 

Xaop-M@K u scnomoratesbHoe BemlectBo OII-7 mourn copcem mpHocTaHas- 
NuBaroT (oTocuuTes y pacTeHuli MoKpHupI (Tad. 3). 

IIpenapar 2,4-J. nonwxKaeT MHTCHCHBHOCTh J[bIXaHHA y BCXOJOB MOscosHe4- 
HUKa B MepBble AHH Moce OOpaOorKH, H TeM CHJIbHee, YeM Bplllle 03a repou- 
Wa; 3aTeM MpOHCXOMMT BCMbIMKAa TXaHHA, OCOOeHHO Y MorMOaloulMx pacrte- 
Hua. Y opca Toro *e Bospacta 2,4-]] BbISbIBaeT JIMIIb H€3HAYHTebHOe yCHJe- 
HHe [bixaHua. OHako y OBCa H MOCOMHeYHHKa, OOPaooTaHHbIX STHM Mpera- 
paTOM B MepHoy, BHlOpoca MeTe/IKH HW OYTOHH3allMU, MHTCHCHBHOCTb [bIXaHHA 
Bo3pactaet B 2—2,5 pasa. IIpenapat xmop-U®K, B mporuBonosoxHocTh 2,4-J1, 
peskO CHWKaeT JpIXaHHe OBCa H MOACOMHeYHUKA B MepBEle 2—3 yaca Nocse 
o6pa6oTKu. C TeueHHeM BPeMeHH HHTCHCHBHOCTh AbIXaHHA y MOMCOMHCUHHKA 
BospactaeT, a y OBCa BCe %e OTCTaeT OT PpaCTeHHH KOHTPOJbHOTO BapHwanta. 
Y pacteuui MoKpullpl, OOpadoranHplx xop-M@K, MHTeHCHBHOCTh [bIXaHusA 
Takxe oca6setea. IIpenapatst 2,4-J] u xop-M®K no-pasnomy usMeHsI0T 
AKTUBHOCTbh OKUCJIMTeIbHBIX tbepMeHTOB. Y pacTenu noxcotneynuKa 2,4-J) 
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BbISbIBACT 3HAYHTEIbHOe MOBbIeHHe AKTMBHOCTH MepOKcHasbl, a AelcTBHi} 
xsop- OK — nogaBsenue padoTbl sTOrO epMeHTa. | 

O6pamaet Ha CeO BHAMAHHe TOT (akT, UTO MpH JekicTBuH 2,4-J1, xnop-U Ok} 
u TMK y pactrenui opca HW NOACOHEYHMKa BO3PaCTaeT AKTHBHOCTb 2KeIe3OCO |i 
qep2kaulero (pepMeHTa — IHTOXPOMOKCHJa3bl, OCOOe€HHO Y BCXOOB NoAcosHe4 || 
HuKa pu oOpadorKe ux xsop-A@K. Ilpenapar TMK, noppexyaomui Kal} 
pacTeHHA OBCa, TaK HW PpaCTeHHA MOCOJIHCYHHKA, YCHJIMBae€T OKUCJIMTCJIbHO |) 
BOCCTAHOBHTEJIbHbIe Mpoleccbl y TeX HW Apyrux pacreHui. i 

Haw na6si0JeHua Moka3aslv, YTO eCH MpHMeHAeMBIe O3bI NpenaparTory 
ObIJIH HECKOJIbKO HUKe TeX 103, KOTOPbIe YOHBAIOT PaCTeCHHA, TO BbISbIBACMBIEh 
o6pa6oTKonH dusnovloruyeckhe HapylWieHHA CO BpeMeHeEM MpeososeBaioTca pa} 
CTeHHAMH. OO STOM MOXKHO ObIWIO CYAHTb NO BOCCTAHOBJICHHIO pocTa MOCJE 
BP€MeHHOH ero 3aepxKKH, NO MpeKpallleHHIO SIMHHACTHH JIMCTbeB M cTeONeH } 
a TakK?Ke M10 BOCCTAHOBJICHHIO HOPMaJIbHOH HHTeCHCHBHOCTH MIpOlleccoB AbiXaHHsil 
mu qdotocuuTesa. Kak moKa3aJIH HalllHd UCCIe€MOBaHHA, CKOPOCTb MpeosoweHusl 
BbISBAHHbIX TepOHUHZaMH HapylMeHHH HaxXOANTCA B TeCHOH 3aBHCHMOCTH 01) 
CeJIEKTHBHOCTH JleHCTBHUA MIpHMeHAeMBIX Mpenapatos. B KayecTBe NpHMepa MOX-| 
HO yKa3aTb Ha TO COCTOATEIbCTBO, YTO pH ehcTBuN 2,4-J, npoleccbl pocta, 
(boTocunTesa HW JibIXaHHA BOCCTAHABJHBAIOTCA Y OBCa 3HAYMTeENbHO OBICTpee,) 
YeM Y MOKPHUbI VW MOCOHEUHHKA. | 

TlouyueHHble JaHHble MOLTBeEpxLaioT mpencTaBsenue (1, 14, 15,), uro B pacru- : 
TEJILHOM OPfaHU3Me TIPOWMCXOAUT eETOKCHKALLWA UYKALIX EMy XHMHUECKHX CO-} 
€MHEHHH HW YTO CKOPOCTh AeTOKCHKAILMH 3aBUCHT OT Bula H OT dusnHosornye-F 
CKOrO COCTOAHMA pacTeHHA, a TakwKe OT XHMHYeCKOFO CTPoeHHA, CPu3HUeCKUX| 
CBOHCTB HM JO3bI IPpHMeHAeMOTO COeAMHEHHA. 


Uuctutyt cu3snonoruu pacrennii IJocrynusto 
uM. K. A. Tumups3epa 20 III 1959 
AxkajlemuH HayK CCCP 


| 
IMTHMPOBAHHAA JIMTEPATYPA : 
110. B. PaxkutTuds, Yen. copp. 6non., 36, B. 3 (6) (1953). * Xumuueckue cpercrtBa | 
CTHMYJIAWHH WH TOPMO*KeHHA (uSMOOrMyeCKUX poweccosp pactreHulu. Mtorn wayku nog otter] 
pegakunelt mpod. 10. B. Paxutuna, 2, Msg. AH CCCP, 1958. *% 10. B. PaxutTun,/ 
K. E. Opuapos, Crumyaatopb u repOuunybl B xsomKoBogcTBe, M3q. AH CCCP, 1957. i 
4R 0. Freeland, Plant “Physiol., 240 °4 (1949) * telly so. tye Avery} 
George S., jr, Am. J. Bot., 38, I (1951). © Tx. Anprpeun, T. Kau nrm 5m 


Buoxumua, 2, B. 5 (1937), ® H.W. Tyuap, EE. Kpaetuna, K. A. Bp ious 
kKoBa, JAH, 84, Ne 1 (1952). 1° A.M. Kysuun, TI. H. Caeuxko, Buoxumua, 20,} 
B. 2 (1955). 4 R.A. Lewin, R.H. Mintz, Arch. Biochem. and Biophys., 54, 1 
(1955). 4A.H. Boapkuu, Buoxumna, 16, ws. 4 (1951), % K. JI. Tosoaon- 
kaa, J. M. Cegqeuxko, Buoxumnua, 20,8. 1 (1955). 1410. B. Paxutun, Ucnonp-! 
30BaHHe CTHMYyJI. TOpOB HM repOuuusoB B pacTeHnesogcTBe, 1957. © IO. B. PaxuTu dH, | 
1p. Copel. mo mpo6lemaM (bu3HOOrHH HM 2KOJOorMH pacTeHult, JIbBoB, 1958. 16 A. H. B o-} 
apkuH, Tp. Uucr. dusuon. pact. um. K. A. Tumupasena, 8, B. 2 (1954) 
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Jokasagn Akanemun Hayr CCCP 
1959. Tom 126, Ni 6 


PH3SHOJOTHA PACTEHHH 
M. H. CAPAMJAK 


YBEJIM4EHHE MAPMEHTOB B JIMCTbAX CBEK JIbI 
NYTEM TiPHBUBKH 


(ITpedcmaeanexo axademuxom A. JI. Kypcanoeem 10 II] 1959) 


IIpHpuBka WIMpoKoO MpMMeHseTCA JIA NomyyeHuA BereTaTHBHBIX rHOpuyoB 
WIOMOBLIX, OBOLLHbIX, 3€PHOBbIX MH ApyrHX KyJIbTYp, MpwyeM, Kak MpaBuuo, 
HPOHSBOAATCH MPHBMBKUN Ha3eMHBIX YacTeli pacTeHuli, IPHBABKU 2%Ke KOpHeli 
IPHMCHAIOTCA OUCHb pewKo. Bmecte C TeM M3BECTHO, 4TO KOPeHb HE TOJbKO 
yKpelliaeT pacrenve B mouBe H Ceper u3 Hee BOY HM MMTAaTebHbIe BeLLecTRa, 
dO aAKTHBHO yUaCTByeT H B CHHTe3€ OHOXHMHYECKHX BEIIIeCTB (ERE Ca orees 
u Op.). 
Cpeyu OvoulorMueckux MpolleccoB BaxkuHelituee 3HaYeHHe BO AKUZHH pacteHuit 
MeeT (POTOCHHTeS, KOTOPHIH OCyIeCTBJIAeTCA C MOMONbIO xMopodusna. E. @. 
Botuan u HM. M. Tommaues (7) u3yyanu 3Hauennve KOIMUeCTBa MMTMeHTOB B MO- 
BbIMCHHU MpOMyKTHBHOCTH pacTeHuli. A. A. Ta6enuxuit (*) usyyan crpyKtypy 
XJOPOPHNNOBOTO 3ePHa, BIMAHMe BHEIIHHX PakTOPOB, arpoTexHHyecKUX MIpHe- 
oB HM yfoOpenuh. B. V1. Tlannannu (°) uccaegopan saBucumocTb KomnuecTBa 
MIMCHTOB OT HaJIHYMA CaXapoB B TKAaHAX,. 

HispectHa onpeesienHad 3aBMCHMOCTh Mey coepxKanvem xsopodusua 
(OTOCHHTe3OM H Jake BeJMYMHOM HM KayecTBoM ypoxas (5, §, 14), 

B 1957 r. Hamu OblJI MpoOBeseH ONBIT, HaNpaBJIeHHbIii Ha BLIACHeHHe BIIMAHUA 
B3aHMHOM IIPHBHBKH JONOJIHHTEJIbHBIX KOPHeH CaXapHOM M CTOJIOBOL CBeKJIbI 
Ha KOJIMYECTBO 3eJICHBIX MIMTMCHTOB B JIMCTbAX. 

[ius onpira ObiIM B3xHTbI CeMeHa CTOIOBOH cBeKJIbI (copT CKBupcKasa 34) u 
CaxapHoOH cBekJIbl (copr Bepxusyuckaa 020), KoToppie OpiilH BbicesHbI 5 TV c 
MexKIypaAybamu 45 cM. 

OnpiT ObIJI 3asiox%KeH MO CyIesyIouleH CXeMe: a) KOHTPOJIbHbIe PpacTeHHA Ca- 
KaPHOH CBeKJIbI, 6) CaxXapHad CBeKJIa C NPHBUTbLIM JOMOJIHHTEIbHbIM KOPHeEM 
CTOJIOBOH, B) CTOJIOBad CBeKJIa C NPHBHTbIM JOMOJIHUTCJIbHBIM KOPHeM Caxap- 
HOH, T) KOHTPOJIbHBIe PaCTeEHHA CTOJIOBOH CBeKUJIBI. 

Hayao pcxozos Opiwio ormMeyeHo 30 IV, a nonmHple BcxoypI — 3 V. B Kax- 
MOM BapvaHTe Oplvio ocTaBeHO No 25 pacrenul. IIpuBuBKu JONOJHUTeIbHBIX 
KOpHeH Oblimn mpou3sBezenp 5 VI. 

| Tipupuska mpousBoyusacb Ha paCTeHHAX CBeKJIbI, KOra WX TOMMMHA Jlo- 
cTurana 0,3—0,5 cM; pacTeHHa BbIKaMbIBaJIM HM MOce€ MPHBHBKH JOMOIHHTeIb- 
HbIX KOPHeH CHOBa BbICAaKMBAIH B IpyHT. 

| Texunka mpususKu (cM. puc. 1) 3akmouaeTca B Caezyroulem: 1) Ha OJHOM 
pacTeHuM B BepXHeli YaCTH KOPHA JemaeTcA paspes CHU3y BBepX, a y BTOporo 
(pesaioTcA JIMCTbA WM KJIMHBIWIKOM BBepXy 3aOCTPAeTCA KOpellOK (puc. 1 a); 
2) KJIMHBILUEK OMHOrTO KOPHA MOMellaeTCA B paspes BTOPOrO, MeCTO MpHBHBKH 
oOopauHBaeTcad CMOYeHHOM B BOE NepraMeHTHOM OyMaroH uM MOTHO OOBA3BI- 
BaeTCH CypoBoH HuTKOM (pvc. 16); 3) MpMBUTHIe pacTeHHA BbICAKUBAIOTCA B 
['PpyHT Ha MOCTOAHHOe MeCTO, IIPHYeM MOBASKH He CHHMaIOTCA (OHM CrHMBaIoT). 
a puc. 1@ mMoKa3aHo pacTeHHe C MpH2KUBUIMMCA BTOPbIM KOPHEM. 

3a BpeMaA BererallHH Ha BCeM yyacTKe 5 pas ObIIO MPOUSBeZeHO PbIXJeHHe 
exkiypafnui u Bp psgKax (8 VII, 12 un 3l VIII, 18 1X u 2 XI); 6p0 mpose- 
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| 
| 
| 
| 
. 


eno 4 nonupa (5 VII, 8 u 28 VIII u 14 IX); moqKopMKa eau 
yHOOpeHuAMH C NOJIMBOM MpovusBeeHa 8 VIII, yOopKa mat alee — a 

Ha MpuBUTHIX H KOHTPOJbHBIX pacTeHHAX 14 u 23 1X u bIJI f 
JUCTDA IA aHasiu3a CoxeprxKaHHA Cyxoro BelllecTBa H CYMMbI 3eJICHbIX oH 
ros (xsopopusiat a ub). Jincrba Opamu C OAHUX HM TEX KE pacTeHul, B "a | 
yTpa, MpwueM Bcerga BOCbMOH sMcT (HaYHHAA OTCHeT OT CaMOrO MOIOHOTO | 
eta). IIposogquiuch anauiM3bl Ha Cyxoe BellleCTBO H MHTMeHTBI B IMCTbAX 


d 6 38 


Puc. 1. Cxema MpHBUBKH JOMOJIHHTeIbHEIX KOPHeH CBeKJIbI 


OnpeweweHve CYMMbI 3e€JICHbIX MMTMeHTOB IIpOM3BOAMJIOCb M€TOJOM XPOMa’y 
Torpaduu Hwa Oymare Cupousaia B MogupuKanuu E. T. Cygpunoi (7). Damp} 
HelIee KOJIMYeCTBEHHOe ONpPeeeHHe MpOBOAUNOCh COTOIIeEKTPOKOJOPHMeTy 
pom MOK-M4. | 

Kpome Toro, B KOpHelofax MpousBosHsocb onpeyesenHe CaxapoB NO Met 
Tony Beprpana. 


‘aro: orem 4 


CojlepxkaHve CyXoro BelecTBa H 3eJICHBIX NMFMCHTOB B JIHCTbAX IIPHBUTbIX HM KOHTPOJIbHBI? 
pacTeHHH CBeKJIbI 


AG oety shes Conepx. xmopodmusnna a+b * 


Bapuaut 
14 1X 23 1X | 19 X 14 IX | 23 IX | 19 X 


CromoBad cBeKa (KOHTpoub)| 26,34] 26,98}15,94| 1,26/100 1,93/400 1,70/100 — 
Cromopas + caxapHas 22,70| 20,0416 42), 2, 44/4194 293/152 2, 28/134 © 
CaxapHaa ++ cTomoBax 24,06 | 25,92 | 16,23) 2,00/4118 2,93/126 2,00) 141ome 
CaxapHaa cBeKla (KOHTpOWb)| 24,43} 25,12 |}16,02}| 1,69/100 2,00/100 2,00/100 © 


J ‘of ig e oe C a] | 
* Haq ueproh —B [mpoentax Ha aOcoJOTHO ‘cyxol Bec, NO_ yepTo'— B mporeHta) 
K KOHTPOJHO. 


M3 ra61. 1 BUAHO, 4TO Gombe BCerO CYXOFO BeEUeCTBA OKA3aJIOCb B JIMCTbA} 
CTOJIOBOH cBekJIbI. IIpH MpHBMBKe PaCTeHHAM CTOJIOBOM CBEKJIbI JONMOHUTEIBb 
HOrO KOPHA CaXapHOM B JIMCTbAX MMeCTCA TEHJCHILMA K YMeHbINeHMIO KOIMYe 
cTBa Cyxoro BelllecTBa. IIpH mpHBuBKe 2xKe K CaXapHOH CBeKJe JONOMHUTeCIbHOr 


* Anammsbl CyXoro BelllecTBa HM XNOpOdua B AMCThAX MpoBoAHMce K. B. Bypwiait. 


KOPHA CTOJIOBOH NOABJAeTCA TeHJeCHUMA K YBeMYeHMIO KOIMYeCTBa Cyxoro 
BELILECTBA B JIMCTbAX. 

B JMCTbAX,CTOMOBOH CBeKJIbI, TAK K€ KaK HM B AHCTbAX MPHBUTEIX BapvaH- 
op, Ha 19 X coyepxanue xmopodusna a+ b 3amMeTHO CHM>KaeTCA. 

B cpequem 3a 3 cpoka onpefeeHua B BapWaHTe CTOMOBOM CBeKJIbI C NpHBH- 
bIM J[OMOJIHHTEJIBHbIM KOPHEM CaXapHOH CBEKJIbI KOJIMYCCTBO HHFMCHTOB B 


ONOMHHTEBHBIM KOPHeM CTOVIO- Ta6dauna 2 
hh aes 0 f 
BOM CBEKJIbI Ha 20 7 Oovbule, YeM CpenHHii Bec KOpHeloq0B M cyMMa caxapoB y 
JIMCTbAX CaXapHOH. UPHBUTHIX H KOHTPOJIbHBIX pacTeHH CBeKJIbI BO 
O6pamaet Ha ceOA BHUMaHHe Bpemsi yOopKu 
OT (akT, YTO B MMCTbHX OOOHX 
apWaHTOB pacTeHull c NpHBUTHIMH Cpegnuit Bec] Cywma caxa- 
Bapuanut KOpHenwmoya 
HOMOJIHUTEIbHBIMA KOPHAMH C Te- Br pop B %* 


HUCHHEM BPeMeHH CyMMa_ IIHIMeH- 


CromoBad CBeKJIa (KOH- 
0 
eToloBaa ++ caxapHad 2,28%, a pons) 836 4,95 


yy BapWaHTa caxapHaav + CTOJIO- Cronopaa + caxapHaa 41230 1218/18, 64 

pax 2,30%). Caxapnas + crooBaa 615 43,54 /48,54 

Tlpeucraspsiaa _  CaxapuHaa cBeksia (KOH- 
pea AJIO WHTepec COTO Tposb) 550 19,64 


TABHTb KOJIHYECTBO 3eJICHBIX IMI- 

\MCHTOB CO Cpe]HHM BeCOM KOpHe- Hi : 

| MIOXOB u cyMMoli caxapoB 0 Ba- a eee HEPTOH T= 8 «CTOJIOBOH)> UacTH, Noy 
pTouw—B «CaxXapHOM) 4acTH KOPHEIIJIONOB. 

[pHautam (TaOw. 2). 

| V3 ra61. 2 BugHO, UTO CpeqHMM Bec KOPHerOLa OkasascA 6OuIbIHM y pa- 

CTCHHi MPHBUTHIX BaPHAaHTOB MO CpaBHeHHIO C COOTBETCTBYIOWIMMH KOHTPOWJIA- 

iMu. AHaJIOrHUHBIe pe3yJIbTaTHI NOMyYeHbI HAMM Ha PaCTeHHAX MOMHLOPOB (Eye 

|OOpamaer Ha ceOA BHAMAHHe H3MCHYMBOCTbh CYMMbI CaXapoB y pacTeHHi mp 

(BHTbIX BapHaHTOB. 

| Q3rTorT oMbIT He TOJbKO MOATBepKAaeT CYULECTBEHHYIO POJIb KOPHA B 06pa3o- 

BaHUM MMrMeHToB (4), HO M YKa3bIBaeT IYTb yBeCMYCHHA KOJIMNECTBA SeJICHBIX 

MHIMeHTOB B AHCTbAX MPHBUTHIX pacTeHui, a Tak2Ke PaclIMpAeT HALIM MOSHA- 

HUA O POM JONOMHUTEIbHDIX KOPHeH B H3MCHeHHH BaxkKHeHIIHX IMpPpH3HaKOB U 

(CBOHCTB pacTeHHaA. 

PaspaOoTaHHad HaMH MpocTad uM JarolllaAd BbICOKHHM MpOWeHT MPpH2KUBaeMO- 

\CTH TCXHHKa MPHBUBKH NO3BOuIAeT MOydaTb B MaCCOBOM MaciuTaOe BereTaTHB- 


|HBIe rHOpuAbl CBeKJIbI B MOJIEBbIX YCJIOBHAX. 


Ojecckult eHHbIii yHMBepcuTer Ilocrynusio 
eccKUH rocylapCcTBeH y p ties 


um. VU. HW. Meunukosa 
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Jloxnxagp AkawemMunm Hayk ccc 
1959. Tom 126, Ne 6 


i 
B30OJIOT H fF} 
r. Tf. ABPHKOCOB \ 


O POMOBbIX NOAPASHEJIEHHAX HW TEOFPA®HYECKOM 
PACHPOCTPAHEHUA FOJIOPOTbIX (GYMNOLAEMATA) 
MUIAHOK KOHTHHEHTAJIbBHbIX BOJOEMOB 


(I]pedcmaeaeno axademuxom E. H. TMagaoscxum 19 II 1959) 


TonopoTpie MIaHKH — rpylia, KaK M3BeCTHO, B OCHOBHOM MOPCKad. Jinn} 
HeMHOrHe H3 HAX MPOHHKJIH B NpeCHble H COJIOHOBATbIC BOJLI, IPHYEM B HU| 
BCTPeUaIOTCA TOMbKO IipeAcTaBHTeM OTpALa Ctenostomata. Orpsx Cyclosto} 
mata (mo HeKOTOPBIM aBTopaM — OCOOBIM KJIacc Stenolaemata) — 4ucTo Mop} 


| 


cKol, a u3 orpagza Cheilostomata TobkKO B COJIOHOBaTHIC BOJOCMBI MOPCKIL} 
noOepexKUH MPpOHUKaIoT MpeACTaBUTeIH MOPCKOFO, WIHPOKO pacipocTpaHeHHOr) 
poga Membranipora (°). 3a Oomee ¥em CTOJeTHHM NepHod usyyeHnsA KTEHOCTO} 
MaT KOHTHHCHTAJIbHBIX BOJOeMOB (MepBbIli MpeAcTaBUTeIb Obi OTKpbIT B 1831 Pr.) 
Obl omucaH pa posos. Ilocne AeTaibHol MpopaOoTKH MOXKHO CUMTATb BNOJH| 
O6OCHOBAHHBIMA PAZOM Hapy2XXHbIX M aHaTOMHYeCKHX NpH3HakOB (CTpOeHHill 
KuMeuHUKa) culemyroulMe 6 pogo: Paludicella, Pottsiella, Hislopia(-== Noro} 
donia, Echinella u Norodomia), Arachnoidea(=Arachnidia), Victorella 1} 
Tanganella, saKxmouaromux 15 Bufxos. HavGoulee HeacHbiM Opi pox Pottsiel | 
la, HO Mlocule JeTasIbHOrO aHaJIHv3a BONpoc O HEM paspelleH. Kpome 3THX POOB 
B COMOHOBATHIC BOJOCMbI MOPCKHX NobepexKUH MPpOHUKAOT MpeACTaBUTeIM MOP¢ 
cKoro WMpoKO pacipocrpaneHHoro pogza Bowerbankia (*). Ilo mocnequeli cn# 
creme KTeHOCTOMaT (?”) TlepBBIe YeTHIPe Poa OTHOCATCA K NosoTpaAay Carnosa4 
a mocueqHue Ba K Mogxotpagzy Stolonifera. 

B HacTosulee BPe€MA MIMaHKH KOHTHHEHTAJIbHBIX BOJOCMOB H3y4eHbI NocTa 
TOUHO XOPOLIO; KPOMe OTEMbHBIX pador, UMeeTCH H PAR CBOLHEIX — no Espone 
); Ces. Amepuxe (2°), Adpuxe (1), Muanu (°), Anonun (7%) nu Bpasuaun (2%): 

TH PaOOThl MpeACTaBJIAIOT BOSMOXKHOCTh JaTb KapTHHY UX pacnpocrpaHeHus, 
M mpopecTu ero aHaiu3. Ecsim JIA MOKPbITOPOTHIX B OOULEM MaciITaGe 9TO cye: 
lath Tpy/Hee H MOSTOMYy MoKa CfleaHO B Oovlee y3KHX paMKax (°), Aint TaHHOor 
rpyltbl 3TO BMOJHE BOSMOXHO. | 

V3 anaiu3a ux reorpatuyeckoro pacmpocrpaHeuua (pre. |) MoxKHO clenati 
CIeYIOWMe BbIBOBI: 

1. Hu OfMH M3 HaCTOAWHX MpeCHOBOAHBIX PONOB KTCHOCTOMaT He UMeel 
BCeCBeTHOrO pacipocrpanenus. Takoe pacnpocrpaHenve BTOpuyHO (B CBASI 
C pacceJIeHHeM) HMeeT TOJIbKO COJIOHOBAaTOBOLHEIH pox Victorella. 

2. KTeHOCTOMaT KOHTHHCHTAJIbHBIX BOJOCMOB TIO HX paclpocTpaHeHHO MOX. 
HO pa3feIMTb Ha TPH IpyNNbl, MpHueM pacnpocTpaHeHHe KaxKON U3 3TH? 
rpyln oTpaxkaeT CTeleHb MPOHHKHOBeHHA HX B MpecHble BOLI. 

I rpynna. Cwya ornocutca pox Paludicella. Sto, mo-BuqNMoMy, Hau 
Oosee JPeBHAA rpynia MpeCHOBOAHEIX KTeHOCTOMaT. B cBoeM mpHcnocob1eHHI 
K OOHTAHHIO B IIPeCHbIX BOMaX STOT POX BbIPaOoTaN ocoOble MpHcnoco6eHus 
JIA TepeKHBaHHA HeOMArOMPHATHBIX YCJIOBHH, CXOHbIe NO dyHKUMU Cc 
CTaTOOMaCTaMH NOKPbITOPOTHIX, TAK Ha3bIBaeMbIe€ 3UMYIOUIMe MOUKH, WH ruGep 
HakyJibl. HecMorps Ha Takoe MpucnocoGuenHe, Pol, STOT HE KOCBONJI Bce mpec 
HOBOJHbIC BOOCMbI HM HE CTAaJI BCECBETHLIM, a pacMpocTpaHeH B yMepeHHOM son 
(ero MOXKHO CUNTATb FouapkTHYecKuM). MuTepecuo, 4TO OH BCTpeyaeTca aseKt 
Ha cepepe (Cpenangusa, 69°13’ c. um. (?4)). Ha tore on naliyen ToubKo B Tan 
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Wianze (°) u PBaremane (7°), HO B Bue OcOboro Bua (P. pentagonalis). B tox- 
HOM MONyilapHu OH BCTpeyeH TobKO B Hopoii Senanqun (2°), Kya, BUUMo, 
Bapesen. J[pesuocrs stToro poga NOATBEPAKMaerca TeM, 4TO cpequ MOPCKHX KTe- 
HOCTOMAT HeJIb3A OOHApyxXUTb cbopMpr, KOTOPbI€ MOXKHO Obi Obl CUNTATh UCXOn- 
HBIMH JIA Hero. 

I] rpynma. Cwga ornocatea posi Pottsiella u Hislopia; onn MIpOHH- 

HKaIOT B MIPeCHBIe BOMB He TaK CHJIbHO H 3aHHM@l0T CpaBHHTeIbHO HebonE— 


HIME apeaJibl; OCOOeHHO 9TO KacaeTca mepBoro poya ("*) (puc. 1). Pox Hislopia— 


: H Ctenostomata KOHTHHeHTAaJIbHBIX, 

carl Mueckoe pacnpoctpaHeuuve npescTaBuTesel : » 
Pcie a ae at Paludicella baa if is P. articulata — cnnomnoit pcan Sie P, ik 
culata — orjenbrnie MecTOHaxoxwKenun, 3 — P. pentagonalis; 4 — pon se Hs a i bene 3 
5 — pox Hislopia Carter; 6 — pog Victorella S. Kent; 7 — pog Tanganella Braem; por 
| Arachnoidea (Moore) 


| 
Apesnuit BCeJICHEM, B MIPeCHBI€ BO/lbl, paHee Pa as ee 
I10-BH,HMOMY, TIpeCHble BOJbI BCeli 10r0-BOCTOYHOH 3H, See see 
Oonee y3kui (1°, 15) (puce. 1). B Baiikase (?, 7) — OH pequKT mpe OHO 
TPeTHUHOH ayHE!, HO He MOpCKoli «QJIEMEHT>, KAKUM €TO seas be 
Haxomwkjenve B HH30BbAx Ennces (8) uw Ha Taiimnipe acs ba see 
Kak pe3yJIbTaT BTOPHuHOrO pacceeHHa u3 Balixasa. sua es ; 
ITO paccesleHHe 9TOrO poya Mo BoZOeMaM CrOupu nee nmpox Teas Bae, 

II] rpynna. 9ro o6uratenu cosOHOBAaTHIX BOX. Cioza ee 
Victorella u Tanganella, onn saBasaioTca “UCTO COOHOBATOBOLH eee ae 
JOUTAIOIUMH B COJIOHOBATHIX BOJO€EMaX MOPCKHX ee al ay ee 
JO, H3BECTEH MOKA TOJIbKO C OaJITHHCKOro mo6epexkba es er 
ella — mwupoko pacnpocrpanennplli pod. HispectHo Bien Une ae es 
oe ae eeaea Noe: SAAN arieaiions See noHTo-KacnniicKutt 
i 03. TaHraHbuka . OCHOBHBI 
AaHOH, 3ATEM OH IIHPOKO MacCHBHO paccennuica HB bpabieias ear ye Bi 
[(OUTH _BCECBETHOe pacmpocTpaHeHne (*). Bompoc o Ne oe Deer che ae 
TOrO pofa, Ka3alocb, pelllayicd OYHb ACHO, ee Apo ee 
Kuve IpeAcTaBHTeH ero, HO i aie aime ; 

K COBe€pIIe€HHO OCOOoMY : 

Bees oneco eae MOJIOMECHHM HAXOMHTCA pod Sige OS pe aseaa 
a seit toe 
eee aol oine. 6 Bee erasgaiconee Folens TIpecTaBUTeJIeM KTeHO-- 
> eFO MOMKHO ObIIO Obl fa ate 


CTOMAT IIpeCHbIX BOM, a HaxoxKMenve B TaHraHbuKe peJIMKTOBbIM, HO CJy¥al| 
C «MOPCKOM» BHKTOPeJJIOH 3aCTaBJIAe€T OTJIOMKUTb OKOHYATEIbHOe CyKeHHi| 
O HeM Jlo Oovlee AeTabHOrO H3y4eHHA e€FO MOPCKHX MpecTaBHTeven. 

Takum 06pasoM, W3 aHasH3a reorpaHyecKoro pacNpocTpaHeHAA POJOPOTHI| 
MIU@HOK KOHTHHEHTAJIbHbIX BOJOCMOB MOXKHO CeaTb OLMH OOULMH BEIBO]: HM)! 
pacnpocTpaHeHne, Tak %K€ Kak HM MOKpbITOpOTHIX (*), HMeeT CBOH saKoHOMel ig 


I 
t 


CTH, OOyCJIOBJICHHbIe Kak TeOJIOTHYeCKUMH, TaK HW SKOJIOTHYCCKHMU TIPHYNHAMU 
MW MpeACTaBJIEHHe O HHX KaK O «KOCMOIIOJIUTAaX» JOJLKHO ObITb OCTABJICHO. 


Tlocrynuao 
10 III 1959 
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Worxann AKkanemun Hayk CCCP 
1959. Tom 126, Ni 6 


300JOL Hf 


O. M. BOUAPOBA-MECCHEP 


NEPATPO®HYECKAS MEPENOHKA B KUWEYHHKE 
BPEQHOM YEPENAIIKM (EURYGASTER INTEGRICEPS PUT.) 


_ (ITpedcmaeneno axademuxom E. H. Tlaeaoecxum 25 II] 1959) 


Tlepurpoduyeckas mepemonKa, XapakTepnas Juin cpequeli KumKu Goub- 
\WIMHCTBa HaC€KOMBIX, H3aBHa IpMBMeKaeT K ceOe BHUMaHUe MCCJeqoBaTeel. 
Kak uspecruo, ona Bcerfa NpHcyTCTByeT y JIMUMHOK HM B3PCCuBIX (OpM Ha. eKo- 
-MbIX C pbISyIMHM POTOBbIM allmapaTOM M, Kak MpaBuslo, OTCyTCTByeT y cocy- 
IHX opm. ; 

OrcytcTBue Nepurpoduyecko repenoHKH y HaCeKOMBIX C COCyLMM poro- 
BbIM alllapaTOM ABJIAeTCA OHM M3 OCHOBaHMH CUMTaTb riaBHeliel dy HkUnel 
| STOO OOpasoBaHHA 3all\MTy SIMTeMMAaIbHbIX KJICTOK KHUICUHNKAa OT MeXaHHue- 
_CKHX MOBpek enw vacTuiamu nun ((7%, 1%, 7, °, 7) w ap.). Omnako oTyeubHpe 
cilyuan HaxoxKJeHuA MepuTpcduyecko nepenoHKH y uMaro AByKpbitEIx (28, 
8, ®, ®) napsy c Ooulee yruiyONeHHBIM U3y4eHHeM ee CTPOeHUA HM MPOHCXOmTEHHA 
y pa3vIMuHBIX mpezcraputeneH ((*°, *, ™*) uw ap.) 3acraBaaeT mepecmoTpeTb 
NpecTaBsleHvA O CYHKIMOHAIbHOM 3HaYeHHH STOrTO OOpasoBaHHs. 

Y Bpequol yepenauiKu (cem. Pentatomidae), kak u y Bcex mpegcrapurTeseli 
-Hagotp. Rhynchota, neputpoduyeckad mepenoHka 2O CHX Nop OOHapyxeHa 
He Opiia. Ee He ormeyaior HM Tpyxanos (*), Hu Bagbaanu, onucapiine y Bpen- 
HOH YepenalikH OCOOeCHHOCTH FHCTOJOrMYeCKOTO CTPOCHHA KHUIeUHHKa UM Jpy- 
TMX OpraHos. CKopee Bcero STO CBA3AHO C TEM, UTO HMM JlaBaslocb omMcaHHe 
_CTPOCHHA KHINeCUHHKa Y KJIONOB, BUAHMO, TOJIbKO NMepHoka akTHBHOHM 2x«u3He- 
-ACATEMbHOCTH Ha MoJAX, Kora, KaK HAM Y/laJCCb BbISICHHTD, nepuTpouye- 

CKad MepenouKa, 3a pe€AKMM HCKJIOUCHHEM, JeHCTBUTeIbHO OTCYTCTBYET. 

| Hamu neputpceduyeckan Nepenonka Oplia OOHapyKeHna Y MOJIOLbIX, XOPOLIO 
| HAKOPMMBIUMXCA UMArO, B KOHIe HX NOATOTOBKM K Mepvoyy naccuBHol *KusHH, 
Kora 3TO COpas0BaHHe BbIpaxKeHO OOBINHO HaHOoIee YeTKO HU Y OOJIbUIMHCTBAa 
~oco6ei. Vimeetcs, Kak OyyeT nogzpo6uHee noKa3aHO HYxKe, NepuTpocduyeckan 
nepenoHuKa HB TeYeHHe BCeH MaCCHBHOHM %KH3HH Y KJIONOB Ha 3HMOBKaX, OJHAKO 
y pa3JIM4HbIX OCO6eH VM axe y OJHOK OCOOH, HO B pa3JIMUHbIX YUAaCTKAaX KHINeY- 
HMKa, OHA BbIPaKeHa Pa3sJIMYHO HM OOHAPy2XKUBAeTCA C Pa3HUHOM JIeEPKOCTbIO. 

Jia U3y4eHHA BCKPBITHIe KJIOMbI PUKCHPOBAUCh: WIA OOMeM THcTOMOrHH — 
no [lenkepy, Jia peakuuu Ha XHTHH— MO Kapnya, AIA peak Ha Kup — 
10% pacTBopom dopmasuuHa. 

IIpu o6pa6orke Aa OOtlel PHCTOJIOrHH HW Ha XUTHH OObEKTHI MPOBOAMIHCh 
yepe3 MeTHIOeH30aT JIM TEPMMHeOJ M 3aIMBaMCb B Mapadun. Cpespt (5—7 ¥) 
OKpalMBaJIMCcb reMaTOKcuMHOM No Tefijenraliny HM asaHoBbiM MeTojom no Teit- 
Wenraliny Jia oOule rucToorMu, a JIA BbIABJICHHA XUTHHA — XJIOPIMHK- 
HiooM. JIA BbIABJICHHA KUPa OOBECKTH! 3AJIMBAJIMCh B 2XeMATHHY, PesaIHCb Ha 
3aMOpaxKHBalolleM MuKpoTome; cpesb (5 wu 10 v) oKpamiMBasucb cyqaHom II] 
¢ MOAKpackoH reMaTOKCHJIMHOM Opwuxa. ; 

Kak Hamu ycraHoBueHo, NepuTpocduyeckad NepenonKa y BpeAHOK Yepelall- 
KM BBIJeIAeCTCA BCCMH KJICETKAMM 9SMMTeHA NepBoro (menkoBHAHOTO) oTyesa 
cpeqHel KHUIKH, T. €. ABsIMeTCA TO KNaccucpuKaluu Yurruiecypca (*°) nepBuy- 
HOH nepHTpoduyeckoli nepenonKoH. Korga ona XOpollo BbIparxkeHa — 9TO TOH- 
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waa (0,5 u) GeccrpykTypHad MeMOpaHa, Ha KOTOPOH Ha TOJICTHIX KOCO MpoOuley-y 
QUHX Cpe3aX MOXKHO Pa3JIHUHTb MOJHPOHAJIbHbIM PHCyHOK, COOTBETCTBYIOLLMHi) 
rpaHHllaM BbIJeMBIIMX ee KJIETOK. 

Tlepurpopuyeckast nepenoHka faeT MOJOAKUTEbHYyIO PeakUMIO Ha XMTHH, 
cyjaHom II] ona cnuOUIb OkpaliMBaeTCA B APKO-OPpaHKeBbI WBeT — TaK Ke} 
Kak MHTHMa nepeqHeli U 3aquel KUUIKM HM XHTHHOBAA BbICTHIKa TpaxeH. Pacmo- 
JlaraeTcd OHA WH HeEMOCpesCTBeHHO IpMilerad K rpaHuiaM KeTOK (Hay MeTOY- 
HOM KaeMKOM, Kora TakoBad MMeeTca) (puc. la), HM Ha 3HaYMTebHOM, MHOFr-!f 
qa B 3—4 pa3a MpeBbIllaiouleM BBICOTY KJI€ETOK, PaCCTOAHHH OT MOCMeAHUX} 
dpuc. 16—r). 


Puc. 1. Oco6eHHoctu pacnouoxKeHun NepHTpomuyeckou Nepenounnu w cpeAHeH KHIUKe BPeAHOH 
“jepenaluku. A@— meputpcuyeckad Nepenouka (f.n) pacmonaraetcA HenocpeACTBeHHO Hay 
KJeTKaMH SMHTeINA; 6O—n.n HECKOMbKO YlaseHa OT SNUTeIMA; 6 He — Ha SNMTeCMAIbHBIMH | 
KNeTKaMH OOpascBaslach MepuTpoduyecKad oOovIouKa (f. O), BKWNOUaIOMadn.n Ww CcTYAeCHUCTHIA 
-CNOH, m— Hula, WwW. K — WeTOUHad KaeMKa, C — cekpeT, ep. nd. —rpaHysbl mpodepmexta, 
4a—sjipa, 6. m —Oa3aibHad memOpaHa, kK.” — KOJIbIeEBbIC MBIIUMbI, 1. ” — MpOJOJIbHbIe) 

MBILUIbI, cmp — cTpyHuatocTb 


Korga nepurpodbuyeckad NepemouKa pacnoJiaraeTtcA Ha HEKOTOPOM paccTos-_ 
HHH OT MOBEPXHOCTH SMHTEIHA Y HEKOTOPbIX OObEKTOB B Ne€PpBOM (MeLIKOBHHOM) 
OTAee CpeqHeH KHLIKH, MpOcTpaHCTBO MexXy HHMHM 3anOJIHeEHO CTYJe@HHCTHIM, 
HEIIPaBHJIbHO MOMe€peYHO HCUePYeEHHBIM BellleCTBOM, KOTOpoe No Majsiopu oKpa- 
WIMBAeTCA B CBETO-rowyOoK WBeT, a Ip OKpacKe Ha XHP — B 3aBHCHMOCTH OT 
«PYHKIWHOHAIbHOTO COCTOAHUA KJIONOB — B pa3JIHUHOM MHTeCHCMBHOCTH OpaH-; 
*KeBple TOHA. MHbIMH COBaMH, B KHINCUHHKe BpeAHOH YepenalikH oOpasyerTca 
mlepuTpoduyeckad OOoOUKA, BKJIOUAaIOWad MepHTpoduyeckylo MeMOpany H CTY- | 
Henuctpili cow (puc. 16 u e). 

CxoyHoe o6pa3s0BaHne NepuTpoduyeckoh O6oJIOUKH Cc HaJIHYMeM NonepeyHo 
ucuepueHHOrO «BOJIOKHUCTOrO» culon onvcaHo IlapioBckKuM u SapuHpmM (2); 
y MefoHocHol muenpt u Belipom (14) y mm4nHKM MypaBba Myrmica. | 

OyjHako y BpeHOH Yepenalliku BOJIOKHUCTaA CTPpyKTypa He 3aMeHAeT IeTOU- 
HOM KACMKH, KaK 9TO ONHCHIBaIOT AIA MeZOHOCHON Nyevbi IlaBnoscKuk u SapuHn. 
Ilerounad KaeMKa OTCYTCTBYeT TOJbKO TOrfa, Kora OHA PaspylllaeTcaA B CBA3H 
‘€ C€KPeTOPHOH AKTHBHOCTbIO KJeTOK (puc. 1é), ame %e Bcero Kak IWeTOUHaA 
KaeMKa, TaK H BOJIOKHUCTaH CTpykTypa NepuTpoduyeckoH OOomouKM mpucyT- 
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TBY!0OT OAHOBpeMeHHO (puc. le). B mecrax, rye CTYMCHUCTOE BelLeCTBO, BUUMO 
jOTCYTCTBYeT (OObIUHO B rvilyOuHe cK aqoOK STIMTeIUA), XOPOUIO pasmmuuma y rpa- 
HHI, KleTOK HUTeBUAHaA CTpyliuatocTb, HaNpaBasiouladca K nepuTpoduyeckou 
hMeMOpaHe M Mepexoyaulaa B Hee (puc. 2). 
Tak 2ke KaK 4 y JIMuMHOK Myrmica (**), BbICOTa cTYJeHUCTO-BOMOKHUCTOrO 
\ AOA BAaPbUPyeT HE TOMbKO B PasMYHBIe NepuosEl KU3HH KJIONOB, HE TOJbKO 
VY Pa3sJIMYHbIX OCOOeH OZHOrO mepHoa, HO MW y OAHOH u TOL Ke OCOOH B pa3u1u4y- 
bIX y¥acTKax cpefueh kuuIKUN. Morga ator cnoit BbIPaxKeH TOJbKO Hal, CaMbIMU 
HMSKUMH KICTKAMH SIIMTeHA, MHOra 2Ke pacnomaraetca Hal BCeMH KJIeTKaMH, 
PHYEM MOXET OLITh OOJIbUIE BHICOTHI BEIeMBUIUX ero KJICTOK. 
Ilepurpodpuyeckas nepenouKka y BPeCAHOW YepenalikH OOHapy2KUBaeTC’, KO- 
Wa OHA XOPOWO BbIPArKeHa, BAONb Bcero nepBoro orjena cpeqHeH KHUIKH, 
B TpyO¥aTOM BTOPOM oTfee; B nHJIOpHuec- 
OM oTAele HB 3aHeH KMLIKe MepuTpodn- 


f 


HecKasd NepenoHKka HaMH He OOHapyxKeua. 

Cry@HNCTO-BOJIOKHUCTHI Co Habsmo0- 
aJICi OObINHO B TepBOM oTyene cpenHelt 
KMUIKM, M MPeHMyllecTBeHHO B Mepequelt, 
PyAHOH, ero uacrn. 

Kak BpIlle OTMe4eHO, NepuTpoduyeckaa 

mepenouKa HUMeeTCaA y BpeHOli yepenamKu 
He Ha BCeX 9Tallax €€ KM3HEHHOFO ILMKJIa. 
{lo HauIMM aHHbIM, y JIMYHHOK Bcex natu 
|BO3PaCTOB, AKTHBHO IIMTAIOWHXCH Ha 3epHe 
pasHOH cmedocTu, nepuTpoduyeckas nepe- for sf 
MWOHKa OTCyTcTByeT. OrcytcTByer oHa My 2% fears & 
MOJIOQbIX HMaro B NepvHo, UX aKTMBHOFO ; 
NUTaHHA WK AKTMBHOTO YCBOeCHHA MMH MIH- 
MeBbIX BellecTB. BnepBble NOABJIAeTCA OHA 
W OYeHb XOPOUo OEIBaeT BEIPaxKeHa y MOVIO- 
AbIX, XOPOUO HAKOPMUBIUIMXCA HMaro, Korma Puc. 2. O6pasopanne — nepurpopuue- 
AKTMBHOe epeBapuBaHue moctymaiomux °%°" Dee Wale peor ss 
MHUICBbIX BeWeCTB TWpekpallaerca, a Ha- il 
‘MHaeTCH KOHCepBallHA MMIMeBbIX pesep- 
BoB (°, °). Xopowio Bblpaxkena mnepurpoduyeckad epenonKa y Kson0B 
mepey OTJIeTOM UX C NOJIeH Ha MecTa 3HMOBKH HB TeyeHHe BCeH mMaccHBHOl 
XKM3HH Ha 3HMOBKAaX, T. €. Tora, KOrla aKTHBHOe MMTaHHe y KJONOB OTCyTCT- 
ByeT, a MHULeBbIe 3allacbl pacXOJy1OTCA OYCHb 9KOHOMHO HM NocTeneHHo. Becuont, 
Tocle BO3BpallleHHA KJIONOB Ha NOMA, NepuTpoduyecKkand MepenouKa OGHapy- | 
MKUBAeTCA TOJbKO y TeX KJIOMOB, KOTOpbie He MPHCTYMMJIM elle K aKTHBHOMY 
NMTaHMIO Ha PpacTeHHAX M COXPAaHHJIM NOCTATOUNbIC 3aNaCbI MMULEBBIX PesepBOB. 
C HauaJia aKTHBHOrO MMTaHHA Ha 3e@JICHbIX YaCTAX PpacTeHHH y Mepe3suMoBas- 
WAX KJONOB NepuTpoduyeckoH mepenoHKH OOHAPyXKHTb yxKe He yaeTca. 

Takada YeTKaA CBA3b AKTHBHOFO MMTAHHA Oe3YCJIOBHO 3aCJlyXHBaeT BHHMa- 
HHA IPH TpakTOBKe (PyHKMWMOHAIbHOrO 3HaYeHHA 93TOFO o0pasoBaHHa. 

Y BpeqHOoH vepenaiku 3alluTHad (PyHKWMA MepuTpoduyeckow nepenoHKu 
BeflyleH ObITb HE MOMKET, TAK KaK MOCJeCHAA OTCYTCTBYeT, KaK MbI TOJIbKO UTO 
BUM, B MepHOX aKTHBHOPO MMTaHHA KJIONOB, Kora OMaCHOCTh NoBpex enna 
KJeTOK MMULeBO Maccoli, ObICTpo MposBuralomlelca M YaCTO Cofepxaleh Kpyti- 
HbIe 3epHa KPaXMaJla, BbIlle, YeM B MepHOl| MaCCHBHOM XKUSHH. 

Hanuuve xopomwo BbipaxkeHHOH MepuTpocdbuyeckoH MepenoukH B NepHoy 
NaCCHBHOM 2KH3HH, KOTa mpollecch! OOpaOoTKH MW YCBOeCHHA MMIM MpOTeKatorT 
OU€Hb IKOHOMHO, MH pasBUTHe CTYN€HHCTO-BOJIOKHUCTOFO CJIOA MexKAy Nepurpo- 
puyecKkoH MepenoHKOH H MOBepXHOCTbIO SMHTeUA MPeCMMyUeCTBeHHO B Me€pBOM 
oTele cpeHell KMLIKH, re CocpeAOTOYeHEI, KaK HAMM NOKa3aHO, OCHOBHBIe 
MPOUecchl CEKPeLHH MHULEBAPHTeJIbHbIX (PepMeHTOB, AaloT HaM OcHOBaHHe Mpu- 
SOeCIMHUThCA K TOUKe 3peHuaA, pasBuBaeMol [laBmoBcKuM U Sapuupm ('), JTe- 
som (2°, 1!) u Belipom (14), Mo Muenuto nociequux, NepuTpopuyeckan OOo0uKa 
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(uIH O6oMOUKH) OGeceuNBaIOT MOcTeMeHHOoe HU Oosee 9KOHOMHCE JecTBHe MN}| 
I€BapUTeJIbHbIX (PEePMEHTOB Ha MMIMeBOH CyOcTpaT, COecneyunBaloT NCCTeNel| 
Hoe H HavOoslee MOMHOe NepeBapuBaHNe MuIMMeBbIX BellecTB. Kak noKasau Tle 
TepcoH (ur. mo (1%)), B NepuTpcduyeckoH COomoUKe COHAPYKMBAIOTCA MHULEBE| 
PHTesIbHbIe (bepMeHTLI, a NO TaHHbIM Betipa — B MocseAOBaTeIbHbIX NepUTpc| 
(pHuecKHX O6O0UKaX XOPOWIO BUAHbI rpaHyJibl, BAAMMO ABJIAICUIMeECA YAaCTHIé|| 
MU IMI, CMeLIa@HHbIMH C MHILeBapHTeJIbHbIMH (bepMeHTaMH. Besuunna rpanyd -} 
HavOoulee KpynHad y MpocBeTa KHUIKH, HaHMeHEWAA y PpaHHIlbl SNMTEMA. | 

B calyuaix, OTM€YCHHbIX HaMM BbIlUe, H TOra, Kora NMULeBaA Macca Mp] 
OKpacke Ha 2KuHp cyj\aHom III] He oKpainBaetTca, YacTO B Hau¥aJIbHBIM NepHch 
TaCCHBHOH %KH3HH KJIONOB, CTYCHHCTHIM cyIOH MmepuTpcduyeckoh cOom04NK| 
npHoOperaeT pa3sJIMYHOrO TOHA OpaHKeBy!lO OKPaCKy, YTO yKa3biBaeT Ha KOH} 
WeHTpaluio B HEH Pa3JIMUHOTO KOJIMYECTBa KUPOB B TOHKOAMCNeprupoBaHHo} 
COCTOAHHH. 

TakHM OOpa30M, HaM KaxkKeTCA COecclnopHbIM yuacTue NepuTpcduyeckon 6c) 


JIOUKH WH NepuTpcdPuyecKoH NepenoHKH B COecneyeHHH HavGoslee SKOHOMHOM | 
MOCTeNeHHOH CbepMeHTaTHBHOH COpaOoTKH mumeBoro cy6cTparta. 
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M. E. JIOBALIEB, B. B. CABBATEEB u B. I. MAPLUMH 


AMANITALLASL K BESYCJIOBHOMY PA3JIPADKUTEJIO 
B NIPOWECCE OBPASOBAHHA YCJIOBHOrO PE®JIEKCA 


(ITpedcmaeaeno axademuxom K. M. Boikoseim 10 XI 1958) 


_ [Mpouecc mpucnoco6meHusa 2uBOTHOTO OpraHu3Ma B OHTOFeHese MpHHATO: 
| paccMaTpHBaTb Kak Pe3yJIbTaT B3aMMOJeHCTBUA JBYX CHCTeM pedseKTOpHOm 
WeATEbHOCTH — YCJIOBHOH HM Oe3yCJIOBHOH. OHaKO B3AHMMOOTHOMICHHe STHX 
CHCT€M ABJIACTCH CJIOMKHbIM KOMIIJIEKCOM Pa3JIHMUHbIX MO CBO€My M€XaHH3My 
CHHXPOHHO WIM ACHHXPOHHO TEKYIMX aflalTHBHbIX MpoOlleccos. 

PebleKTOPHbIe aanTHBHbIe H3MeCHEHUA OOYCJOB/MBAIOTCA CHCTeMOM cBaA3elt,. 
3aMbIKaIOUleHCA B WeHTPaJIbHOM KOHUe aHasM3aTopa. OHOBpeMeHHO C 3TUM 
K KaXKJOMy 3 pa3paxkuTeJel B OTACJIbHOCTH — KaK YCJIOBHOMY, Tak M 6e3yc- 
JIOBHOMY — B HavaJibHOH (hase BbIPaOOTKH YCJIOBHOTO petbiieKca BO3MOKHAa. 
afanTaluaA B pellenTopax nepudepuyeckoH uacTH aHalM3aTopa. Ha paHHux 
9Talax OHTOreHe3a, Kora pedieKTOpHad Lyra He pa3sBuJlacb, BO3MOMKHA ajlan- 
TallHA MPpeCHMYLWLeCTBeEHHO K KOHTAKTHOMYy JleHCTBHIO pa3ApaxkuTeneH, WIM TOU- 
Hee — K Oes3ycJIOBHOMy JlelcTBulo areHta. I]pH 9TOM TaKxKe MOXKeT BOSHHKATh- 
CONPAKeHHAA aflanTalluA K JBYM MH Oovlee OJHOBPeEMEHHO JleHCTBYIOUIHM pa3zfspa- 
*uTesam. Ilo Mepe BOBJeYeHHA YCJIOBHOpPed*eKTOPHOH JeATeIbHOCTH B MIpo- 
mecc NMpHcnocoOleHuA OPraH3Ma B CPHJICreHeETHYeCCKOM PAY BJIMAHHE BHELUHHX 
areHTOB CTAaHOBHTCA CONMPAXKeHHbIM NO MpHHUMNy ycoBHOoro pedieKca. Oru 
cooOpaxkKeHua JaloT OCHOBAHHA COPaTHTb BHHMAaHHe Ha Pa3JIMUHbIe MCXAHH3MB! 
ajlanTaluu kK Oe3yCJIOBHbIM pa3{paxKHTeIAM M ajlalTallMH, BOSHMKAaIOUeH M0: 
NpHHWANy ycJIOBHOTO pedleKca. 

V3 mpakTHKu U3y4eHHA YCJIOBHbIX pecpIeKCOR H38BECTHO, YTO eCJIM BEIpada- 
TbIBaTh OOOPOHHTEJIbHbIN YCJIOBHBIM pedlleKc MIpW NMOAKpenJieHHn dJIeKTpHue- 
CKHM TOKOM, TO IpH pxjle ero MPHMeCHEHHH HAaCTYNAaeT afantTallua K mocwieqHeMy. 
Ilo Mepe yBeimueHuA YNCa COUeTAHHH H3MeHAeCTCA MOpor MeMCTBUA pasparxu- 
TeIA HW CHJIY NOAKpeMieHHA MpHXOLHTCA yBeMUMBATH. YBeEIMYeHHE CHIBI Oe3- 
YCIOBHOFO MOAKPeNJeHHA BbISbIBACTCA HEOOXOAHMOCTbIO MOBbICHTb YPOBCHB: 
BOSOYXKJCHHA B O€3YCJIOBHOM LEHTPe WIA BHIPAaOOTKH HM yKpeMJIeHHA YCOBHOTO 
pecbiekca. To 2Ke CaMoe HMeeT MECTO IPH BbIPAOOTKE YCJIOBHEIX pecpleKCOB Ha: 
NOBbIMeHHe TeEMMepaTypbl HW Mp. OTH ABJICHHA Mbl OOHAPy2KHJIM B OMNbITaX Ha. 
jadunax (') np coveranuu JelcTBus BbICOKOM TeMMepaTypbI HW CBETOBOTO ak 
Topa; TO Ke OblwIo NOKa3aHO B Haleli aGopaTopuy B oMbiTax T'ycebHHKOBa ); 
MpOBoOsUBMero BLIPaOoTKy ycOBHOrO pediekca y ppi6 npH aIeKTpoodopoHn- 
TeJIbHOM HOMKpensieHHH; TaKad Ke KapTHHA Oplia NOyYeHa B SKCIePNMeHTAax 
Tlorpe6xozsori (3). f 

B Hauiax onpitax y pplO BbIpaOaTbiBasicaA yCJIOBHbIN pedsrekc — ocTaHOBKa, 
AbIXAHUA Ha CBETOBOM pasMpaxKUTeMb MPH MOAKPeMICHHU MOBbILICHHO TEMITepa- 
TypoH Bogu. Ilo Mepe yBetM4eHHA YMCA COUeTAHHH YUUTHIBaaCh PCakIMA. 
OCTAHOBKH JBMxKeHHHM 2% AaOePHbIX KPbILeK Kak Ha YCJIOBHBIH, TaK H Ha OesyCIOB- 
Hb pasipaxkuTesb; MPH KaxKJOM COveTAHHM PerucTPUpoBaJica TEMINepaTy PHB 
Mopor, Mp KOTOPOM MIpOuCXOAMa OCTAHOBKAa AbIXaHuA, Bce 9To JaBaJlo BO3- 
MOXKHOCTb M10 Mepe yBeIMUeHHA YHCIa COUe€TAHHM YYMTHIBATh BPeMA M XapakTep 
CHIHaJIbHOrO JelicTBUA CBeTa HM HaOIOMaTb AHHAMUKy aflaniTanun ppblOpr K Oesyc- 
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JIOBHOMY paskpaxkuTeio — moBpiueHuio Temnepatyppl. Iloppuuenne Temmepay 
TypHoro mopora, pH KOTOpOM HacTyNMajia OCTaHOBKa AbIXaHHA, CJIYACHJICH 
NOKasaTevIeM YBeJIMYeHHA CTOMKOCTH K TeMMepaType B pesy/bTaTe ayal- 
Tally. ; 4 
Jlna o6pas0paHusa JEIxXaTembHOrO ycsIOBHOrO pedsieKca y pblO (IMHb — Tin 
catinca L.) Opwia paspadoTaHa KOHCTPyKUHA 2KeCTKOFO KpellJeHHA PbIObI B CTAH-Hy 
Ke, MIOMellaBLIeMCa B aKBapHyM C MpoTOuHOH BOOM. OcHoBaHHe cTaHoukal} 
USPOTOBIAOCh W3 MeTada. Ha [ByX MapaJVebHIX MPOOMbHbIX CTepAKHAX 
BHHTAaMH 3aKpellJIAJIMCb MepesBuraloljMeca MeTasIMuecKHe MIpyTbA B BURCH 
«pe6ep», KOTOPbIe OXBAaTHIBaIM pblIOy c o6enx cropoH. [BuxeHue 2K ap HOH} 
KPbIUKH WIM HWKHeH YeIOCTH PerHCTPHpoOBaJIOCb C NOMOMIbIO HaTAHYTOHY 
peSHHOBOH MVICHKU, COeMHeCHHOM C ppraxKKOM MH MMCUMKaMH Ha OapadaHell 
KuMorpada. 

YcuIOBHEIM pa3\paxkuTeseM CJy2KU cBeT sieKTposamn oT 15 fo 25 BT, No-# 
MelaBLUHXCA Hal, AKBapHyMOM Ha paccTosHHN 20 cm. M3smMeneHve TemmepaTypbI 
B 9KCIECPHMCHTAJIbHOM AKBapHyMe H3MePAUIOCb C MOMOML[bIO OUMeTaMMYeECKONG 
ylaCTHHKH VM perucTpHpoBaslocb ABTOMaTHYeCKM Ha KMMorpade, MpHyeM MOL-jk 
HATHE pbluaxkKa TeMMepaTypHOH pervcTpallaH Ha 2,5 MM COOTBETCTBOBAJIO MO-iff 
BbILICHHIO TeMMepaTypbl UpuOusuTebHO Ha 1°. Boga noflaBalacb 43 AByX 
-COCYOB, MOCTABJICHHBIX Ha BIcoTe 1,5 M Hal ypoBHeM akBapuyma. V3 OMHOFO th 
cocyla mocrynasa Bola, HarpeTad JO %eaeMOH TeMMepaTyPbl, AVIA BbIsOBas 
GesyCNOBHOH peakI[MH — OCTaHOBKH JbIXaHHA, a M3 BTrOporo — KOMHAaTHOH 
Temmepatyppt (oKoso 10—12°), cs1yxMBLIeH HOPMaJIbHbIM TeMMepaTyPHBIM | 
-(OHOM. : 

B wayase y MOOMbITHBIX PHIO BHINCHAJIMCb OPHCHTHPOBOUHbIe PeaKIMH Ha | 
CBeT Pa3JIMUHOH CHJIbI U KPalHUl mpeyem TeMMepaTyPpbl, MPH KOTOPOK MpoOucxo- } 
{Mula OCTaHOBKa JbIXaHHs. 

Bpwio ycTaHOBJIeHO, UTO OPHeCHTHPOBOUHAA peakUMA B Be 3aMeJeHHA | 
YaCTOTHI JBHXKEHHA WKaOepHOH KPbILIKH HIM NOMHOM OCTAaHOBKM JbIXaHHA Mpo- 
ABJIACTCA IPH OCBeENIEHHH JIaMnol Oostee 40 ET. CKopocTb yrauwieHHA OPHeHTH- } 
poBOUHOrO pedleKca OKa3aslaCb 3aBHCALLeH OT CHJIbI CBETOBOTO pasApaxkuTeJA. | 
STo Bowne CcorjlacyeTCH C «3AKOHOM CHJIbI», YCTAHOBJICHHbIM JIA CKOPOCTH 
-OOpa30BaHHA YCJIOBHbIX PecPJIeKCOB. 

OnpiTbI OblwiH MpoBeseHb Ha 10 2KHBOTHBIX, Ha KOTOPbIX B Pa3JIMYHBIX Bae | 
pHanTax NO/y4eHbI HACHTMUHHIe pesybTaTH. B KavecTBe IpHMepa OOpas0BaHHA 
yCJIOBHOTO JbIXaTebHOrO pedbleKca y JJMHA UM H3MeHeEHHA TeMMepaTypHOTO 
mopora BcwlescTBHe TeMnepaTypHOH aanTawuv NpHBOAMM cwieqyroulMe aHHble. 

B Haase BbIPAGOTKH ycsIOBHOrO pedieKca Ha CBeET JIaMMbI OCTAHOBKA J[bIXa- 
HHA MPOWCXOZHT, Kora TeMMepatypa Bob WocTuraer 22—24°. Ilo mepe yse- 
JIMUCHHA UNCIIa COUeTAHHH BOSHUKaeT aflaliTallua K TeMMepaType, HW Nopor, npu 
KOTOPOM MIPOWCXOAUNT OCTaHOBKa JbIXaHHA, NOBbIaeTcA Mo 31—32°, a Ana 
HEKOTOPbIX 2KHMBOTHBIX H oO 34°. Ilosromy mpu BEIpaboTKe ycOBHOrO pedleKca 
Ha CBeTOBOH pa3paxkuUTeb MpH MOAKpenvieHHH TemnepaTypoH mpuxo_nrTca 
IPH MocweLyIOWlMX CO“eTAHHAX TeMMepaTypy MOBbILLAaTb. 


NeNe coveTraHnit 4 3 5 7 GQ 4A 48" 15) AT 10 Re eee 

Temnepatypa, Mpa KoTOpoH mpo- 
HCXONMJIa OCTAaHOBKa JIbIxXa- 23* 23 24 29 , (26.26 28. s3l a2 05 34a eh a 
uns, °C 22. 22 94 26 26 28-29. 310 30 16 17 31 


Ilpu nepsBprx Tpex coueTaHHAX TeMNMepaTyPHbIM MOPOr, BbI3bIBAFOULMH OcTa- 
HOBKY JibIXaHHA, OblI OKOMO 22—23°. Tlocse 15-ro mpHMeHeHHA BEICOKOM TeM- 
nepatypbl c JeHCTBHeM cBeTa OCTAHOBKAa JbIXAaHUA NpOMcxosNa npu~3l—32°, 
Oyuako nocwle TOrO KaK YKpeNWJlaCb BPCMCHHAA CBA3b, T. €. KOra CBeTOBOM 
pa3paxkuTeb B COURTAHHM C BHICOKOH TemnmepaTypoH npuoOpen curnalbHoe 
3HayeHHe (mocie 19—20 coueTaHui), OCTaHOBKa JbIXAHMA CTaJIa OCYILeCTBJIATH- 
“CA TIO YCJIOBHOMY CHrHaJly MpH m0O0OH Temnepatype Bob. JlocraTouHo 65110 


* Unena Hall U MO YepTOH OTHOCATCH K JBYM Pa3HbIM 9K3eMMApaM PbIO, COOTBETCTBEHHO, 
1386 


}BKJIIOUMTb CBET JIAMIbI B COMPOBORKMEHHU TOKA BOJbI axe OObIMHOM KOMHaTHOH 
TemMMepaTypbl, KaK y pblObl OCTAHaBJIMBaJIOCcb bIxanue (cm. puc. 1). Tipu mpe- 
KpalleHHu JelcTBUA yCJIOBHOrO paspaxkKuTeA — cBeTa JaMMbI — JbIXaHue Mo- 
2KeT BOCCTAHABJIMBaTbCA JO HOPMbI HM IIPH BbICOKOM TemMepaType BOLI (OKOJIO 
130°) B cuy Mpousomenmeh alanraunu, Syecb scHO BHAHO Ba MexaHH3ma 
jajanrauuu. Jlo yKpenuJieHia BPpeMeHHOM CBxA3H afanrallua OpraHu3Mma ocyltte- 
Jersasercs K HeMOCpeJCTBeHHOMY jleHicTBHIO Oe€3yCJIOBHOTO pa3s{paxkuTesA, 3a- 
‘TeM Ta Ke aflanTHuBHad peakKUMA MpPOABJIAeTCA NO CHrHaJIbHOMY 3HAYeHMIO pa3- 
Apaxuteda. TakuM o6pa30M, B X%XHBOTHOM OpraHH3Me MOX%KHO YCMOTPeTb Ba 
THMa ajlanraluu: OesycJIOBHO- HM yclOBHOpedlekTOpHOrO XapakTepa. O6Oa Tuna 
He HCKJOUAIOT, a JONOIHAIOT [pyr Apyra, oOecneuuBad OpraHu3My BO3MOXKHOCTb 
MpHcnocoOHTbea Ha Pa3HbIX CTaHAX OHTOFeHe3a UM B pasHble asp OOpa3o- 
/BaHHA YCJIOBHOTO petbieKca K pa3JIMUHbIM areHTaM BHelHeH cpefb. [lepBpik 
THN allanTauluH ABJIAeTCA Ooslee YHHBePCaJIbHbIM, HM OOJaaloT XKMBOTHBIC [A 
/PaCTHTeJIbHbIe OpraHHsMbl. Bropou, BO3HUKaIOMH NO MpHHUWNy ycJlOBHOrO 
/pedlekca, MOKeT OblTb CBOHCTBCH TOJIbKO XKHBOTHBIM, HMCIOUIMM IWeHTpaIbHy10 
\HepBuylo perysauuio. Jia o60MX THMOB afanTraluu, pasHUHbIX MO MexXaHH3My 
\MX BOSHAKHOBCHHA, MOXKHO ObiIO Obl MPeWOKUTh [Ba TepMMHa: «OesyCJIOBHO- 
/pedleKTOpHad aflanralun» (Kk JelicrButo Ge3sycOBHOTO pas paxKUTesA) HW «yCJOB- 
HOpedseKTOPHAa afanTalluA» (BOSHHKaloNlad Kak CHrHaibHaa peakwus). Ilocnez- 
|HAA MO3BOUAeT OPraHu3sMy WeslecooOpasHo pearMpoBaTb Ha MepeMeHbI B OKPy- 
}wKarlolleH cpeye. 

| TIpenmaraemoe pasrpanwuenue faer BO3MOXKHOCTh pA ABMeHHH B PUu3Ho- 
JIOTHH BBICIUeM HEPBHOM JeATeCJIbHOCTH OL@HHTb HECKOJIbKO NO-HOBOMY. 


Tok Godt! 
UP he 
1G° 
19° 0", 19° 
| ervudsssesanalysiuussilautuulauiyy [HH aaa nel ed 
A 6 B 


Puc. 1. Kumorpammpl BmKkenua xa0epHOl KpbILIKH y HHA B_ Mpolkecce 
BbIPaOoTKH ycnoBHoro pediekca. A — ocTaHOBKa AbIXaHHA MPH TMepBOM 
IIPHMeHEHHM YCIOBHOrO pasqpaxuTelA (1l-e coueranne); 5— ocTaHoBka AbIXa- 
HUA pH BbICOKOM TeMMmepaType — ABMeHHe TepMoaganTalun (17-e couetaHne); 
B — ocraHopka JbIXaHHA MO YCMOBHOMY pa3parKHTeJIO (23-e coueTaHue). 
Buusy — TeMMepaTypHble KpHBbIe MH OTMeTKa BpeMCHH (1 cex.) 


Hanpumep, cHwkeHve BOSOyAMMOCTH IPH MHOrOKPaTHOM MIPUMCHeHMM MOK peli- 
JICHUA JOObIM Ge3yCOBHEIM pas qpaxkurTeseM (TeMMepaty pa, XUMHYCCKHE BENLCCTBA 
HW MIpou.) MoxKHO paccMaTpPHBaTb Kak BbIPAKeHHe alana mepudepnueckux pe- 
enTOPOB K felicTBHIO OesyCJIOBHOTO pasipaxKUTeIA. Ajlanrallua B 9TOM CJly4ae 
obecreunBaeT CHUKeHHe BO3OYHMOCTH B Oe3yCJIOBHOM IeHTpe. IIpu 9TOM CHH- 
WKaeTCA CHJla MMIMyJIbCOB, MOCbIJIaeMBbIX C nepudepvueckuX pellelTopos, ajan- 
THPOBaHHBIX K JeHcTBUIO TeMNOBOrO pasAparKUTediA, Kak 3TO ObIWIO B HallHXx 
ompirax. OrcyTcrsve afanraiau Kk JeucTBHio AaHHoro pasipaxkuTeA Beer 
K YCUJICHHIO HMITYJIbCOB C pelleNTOPOB. C 9TuxX NO3SHUMM yralieHve OpHeHTUpo- 
BOouHOrO petpleKca MOXKHO pacCMaTpHBaTbh Kak HacTyMVICHHe ajanTauuu B pe- 
H uacTH pedleKTOopHOu fyrH. ~| a 
Rarige nepenene Loa aie Pe jinpdcres YpOBeHb BOsOy2KAeHHA B CHIL 
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ajlanTrauun. HayasibHow NPpHYHHOH NOHWKeHHA BO3SOYAMMOCTH Mp MposowKak 
ILeMCA JleHCTBHH Ha 2%KHBOTHOe TeEMMepaTyPbl MOXHO MpeCTaBUTb Kak CJIeCTBU 
BOSHHKHOBCHMA aanTaluu Ha TepucbepHyeckoM KOHWe aHaiMsaTopa. ToT 
MeXaHH3M Oe3yCJIOBHOH ajlanTalluH MOXeT JiexKaTb B OCHOBEe JOOOro Bua MoD 
KPeMIeHHA pa3qpaxKuTeeM MpH BbIPaOOTKe YCJIOBHbIX pediekcoB. B cBA3) 
C STHM IIPHXOAMTCA YYHTHIBATL, YTO NPOABJIEHHE «3aKOHA CHJIbIY B OOPas0BaHH. 
ycJIOBHOrO petbileKca 3aBHCHT OT ajlalTallHH pellenTOpoB K JeHCTBYIOWLMM H 
HHUX KaK YCJIOBHbIM, TaK HM Oe3yCJIOBHbIM pa3paxkKuTeJAM. 


\ 


VWuctutyT pusuvonoruu um. VM. II. Ilapnopa Ilocrynuno 
28 X 1958 


Akajlemuu Hayk CCCP 
HWMTHPOBAHHAA [JIMTEPATYPA 
1M. E. Jlo6ames, JI. A. Kopenesuy, JAH, 59, Ne 9, 967 (1947) 


2B. UW. Pyceabuuxkos, Ousnon. xypH. CCCP, 38,.Ne 5, 612 (1952). 3% A. B. Tl oO 
rpe6xkosa, JAH, 78, Ne 1, 225 (1950). 
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Hokuayn Akagemun nayr CCCP 
1959. Tom 126, Ne 5 


IMBPHO/JIOFH fl 


JI. B. TAHHJIOBA 


K BOTPOCY O JH®®EPEHILMALMA CETMEHTOB 
B 3ATBIJIONHOM OBJIACTH Y 3APO)IbILUEM OBLLDbI (OVIS ARIES) 


(ITpedcmaeaeno axademuxom A. H. Baxyaecoim 9 III 1959) 


B kouue npollmoro u Ha¥ame HacTosuero cromerua ocruran WIMpoKoroO. 
pa3Maxa 9MOpHOuJlorMuecKue MCCeOBaHHA MOSBOHOUHBIX, CBASAHHBIe Cc mpo6ue- 
MOH SBOJIOWMM TooBbI. BaarosapsA ucceloBaHUuAM OombUoro WHCAa Kak 3apy- 
O€XKHBIX, TAK M PYCCKUX yYeHDIX, OcoOeHHO A. H. Cepepuoga u ero WIKOWBI, Cu0- 
2KMJOCh MPeACTaBJIeHHe, COraCHO KOTOPOMY SBOJIOMMA TOJIOBbI HeT MO nyTH 
MCYe3HOBeCHUA MeTaMepHu Clepequ Hasafl, IPHMYeM NepeqHue CerMeHThI TYOBUIA 
NOCTeMeHHO MIPeBpaljaloTcA B 3aHIOIO YacTb FOJOBbI (cM. Hamp., (2°, 2%). 
B sMOPHOHAJIbHOM Pa3BHMTHH BBICLIMX MO3BOHOUHDIX OblO OOHAPy2KeHO B 3aTHI- 
JIOUHOH OOsAaCTH TOMOBbI MeTaMepHOe CTpoeHHe Me3OJepMbI UH PAa Apyrux opra- 
Hos. (°~°, °). OgHako ¢ STO CTOPOHbI BBICLINe MOSBOHOUHDIe OOcsleAOBaHbI XYxe, 
4eM HH3LINe. 

Bmecre c TeM H3BECTHO, YTO COMHTHI MOFYT CJlyKUTb MpeKpaCHbIM OPHeHTH- 
POM JWI Apyrux, HecerMeHTHpOBaHHbIX crpyktyp. Ilostomy mpegctaBuaer HH- 
Tepec OMpeeHTb YHCIO HM PacCMOTPeTb ipeoOpa30BaHHA CerMeHTOB, B YaCTHO- 
CTH B 3aTbIIOUHOM OO/aCTH TOJIOBbI, KOTOPaH Y MJICKOMMTAaIOWMX MCMbITHIBAeT 
SHAUMTEJIbHY!0 peAyKILHIO, H YCTAHOBMTb 3aHIOIO PpaHUly STON OOsacTH Ha CcTa- 
AMAX, KOra MOpdoslormyecku ToOMOBa HU TYJOBUIe OTTPaHH4eHbl HEMOCTAaTOUHO. 

Ilo qannbim Mpopuna, y MiaeKonuTalouux c3aqu OulyKalollero HepBa 3a- 
KJlabIBaloTCA TPH MHOTOMA M TPH JIM YeTbIPe COOTBETCTBYIONUX HM OPIOllIHbIxX 
HeEPBHbIX KOpellika, POPMUPYIOWAX NOASASLIUHDIM HepB (+, °%). Y KopoBbl Ha 
YpOBHe NMOCIeqHHX JBYX 3aTbIJIOUHbIX CerMeHTOB (opMupytorca HeOOuIbIUIMe 
CNMHHOMOSrosble raHrwiuu (°), y OBUbI HaliteH OHH raHrani (*). Ha yposue 
3-TO MHOTOMA 3akJlafbIBaeTCA KayJa/IbHad YaCcTb Yepema, KoTOpaA Jo xpalleson 
CTaJHH MNOJ0OHa 3akMaAKe TYJIOBULHOFO MO3BOHKa, HO MO3QHEe CJIMBaeTCA C Yepe- 
mom (+, °). CormacHo aHHbIM, NOJyYeHHbIM MpH H3y4eHHH Oosee paHHUXx cTaqui 
Pa3sBUTHA, YeM TOJIbKO UTO yKa3aHHble, B 3aTbIIOUHOM OONACTH Y OBIbI 3aK/abl- 
BaloTCA YeTbIPe MYCKYJIbHbIX MacTHHKH (7). HaGoeHuA Ha 3apOspllllax NTH HW 
MJICKOMMTaIOUMMX MOKasaJiM, UTO Ha PaHHMX CTaqHAX PasBUTHA MpOuCXOAUT 
peaykuua |-ro comuta (1%, 7, °). JJocropepHple JaHHble OblIN MOyYeHb! LIA 
NTH mp mMoMoujM MeToqa MapKupoBanua (’, °, 4). Baugy HeqocraTouHocTH 
HM MpOTHBOPe4YHBOCTH MpexKHUX JaHHbIX ObLIO NpeAMPHHATO ucceqoBaHHe LHd- 
cbepeHiwalluu CerMeHTOB y 3apObIllleli OBWbI C MOMCHTa HX MOABJICHHA C IeJIbIO 
ONpeeJIeHHA KONMUeECTBA HU MpeoOpa3s0BaHHH CerMeHTOB, BKJIOUAIOWUXCA B 3a- 
THIJOUHYIO OO/IAaCTb. ‘ Hl 

B kayecTBe MaTepHasla UCNOMb30BaIM 3apOsbIlieH KapakYyJIbCKOM OBIBI, 
BO3PaCT KOTOPbIX OTCUHTHIBAIM OT MOMCHTa OCEMCHEHHA CaMOK JO BpeMeHH 3a004. 

TloapieHue COMUTOB y 3apompliel OBWbI OTHOCHTCA K Hauasty 17-x CyTOK. 
Bexope nocje ormeieHuA or HemudpepeHUMpOBaHHOH Me30epMbl B COMUTAX 
HauMHaeTca OOpa30BaHHe MMOLeei, KOTOpBle, KaK 9TO OTMeTHI elle BonHa 
(7), BOSHUKaloT MyTeM OTOABUraHUA u3 WeHTpa cerMeHTa K mlepwepuu AJep, 
a 3aT€M WHTOMMa3MaTHYeCKHX OTpOcTKOB KleTOK. Y 17-cyTOUHbIX sapobliler 
c 9 napamu coMuTOB Muollemu 2—6-ro CerMeHTOB COCAMHAIOTCA C IeJIOMOM 
MIpH MOMOWM y3KHX KaHaJOB. OTa CBA3b HeMPOMOJKUTebHa, OHA HC- 
yesaer wa 18-e cyrKu. Y l-ro comutTa TakOrO COOOWeHHA, M0-BAAMMOMy, BO- 
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oOule He BO3HUKaeT, TaK KaK OH pa3pyllaeTCH BCKOpe MOCe CBOeTO MOABJIE- | 
Hud. Bnomb3y mpescTaBsleHHA O pekyKWMH 3STOTO COMHTA CBHAETEIbCTBYIOT | 
TPH craquu Duddepenwualluu, HaOtoaBuinecA HaMu Y 17-cyTOUHBIX 3apOdbl | 


eli, pasvIMYalOoulMxcA 4UHCIOM map comuToB. Tak, y 5-COMHTHOTO 3apompuua 
1-H comuT He OO6Hapy2KH- 


BaeT IIpH3HaKOB paspylle- | 
Hua (pHe. 1). OgHako On | 
oTCTaeT B pa3BHTHH OT | 
2-ro, 4YTO BbIpaxkaercA B 
He€3aKOHYeHHOCTH (POpMH- 
pOBaHHA MHOLWeA, TOra 
Kak y 2-rO COMHTA MOJIOCTb 
cBo6oqHa oT KleToK. ¥ 
8-COMHTHBIX 3apOJbIlUen 
MepBbId H3 HUX MpecTaB- | 
JICH OCTATKOM JOpCcaJIbHOH | 
CTe€HKH, TOPMaKak OCTaJIb- 
Hble UaCTH COMUTa Tpetep- | 
eI Me3CHXMMHbIM pac- 
mad (puc. 2); 9-comurTHple, } 
Tak Ke Kak MW cTapuine | 
3apObILUH, HMeIOT HOpMa- 
JIbHO  CCbOpMHpOBaHHbI | 
TepeHHH CerMeHT, ABJIA-— 
Puc. 1. 1-H comut sapompima opus Havana 17 cyTox (Snap JOWWMHCA y2Ke BTOpPbIM 110 | 
coMHuToB) OK. 7,06. 90 X./ —comut, 2— untonnasmatuye- cCueTYy, HIM 1-M 3aTBIIOU- | 
CKHe OTPOCTKHM KJIeTOK B MOJOCTH COMHTAa. HbIM C@€rPMeCHTOM { 
Ha 18-e cytTku mpo- 
UCXOAMT paccbiNaHHe BEHTPO-MeHaJIbHbIX CTEHOK COMUTOB H (OpMupoOBaHHeE | 
CKJICpOTOMHOH MeseHxXuMbl. Ha 19-e cyTKH CKJIEPOTOMHAaA Me3CHXUMAa Pa3sjesAeT- 
cH Ha [Ba oTfela: nepeqHni u 
3aHHH CKJICpOTOMHTbI, HaYHHaA CO 
BTOPOrO NO cueTY, HIM 3-FO 3aTbIIOU- 
HOrO, cerMeuta. Y 2-ro coMHTa TaKoro 
pa3sqeuleHua He MpOucXOANT BOOOdUIe, 
y 3-ro OHO cyulecTByeT Hempoyou- 
XKUTeJIbHOe BpeMA. B Konule 19 — Ha- 
yase 20 cyTOK IIpH3HaKH pa3sevleHHua 
CKJIepoTOMa 3-roO 3aTbIIOUHOrO COMHTAa 
ucuesaioTr. B To we BpeMAH y BCeX 
CuIeAyIOULHX CePMeHTOB, HauwHad C 
4-ro 3aTbIIOUHOTO, Mpoucxo_uT yu- 
JIOTHEHHE Me€38CHXHMbI 3aHero CKJe- 
potomuta. C 20 no 26 cyToK cksepo- 
TOMHAaA 3akJlafiKa 4-ro 3aTbIJIOUHOTO 
COMHTa, MpefcTaBJIAlOllad 3auaTOK 
3aTbIIOUHOrO OTAea Yepena, HHYeM 
He OTJIMYAeTCH OT 3aKJIAaKH CKIepo- 
TOMOBOCTAJIbHbIX WICHHbIX CEMeHTOB, 
(puc. 3 a). C 26 cyToK B 3aKayKe 3a- 
TbIJOUHOH KOCTH, MO3BOHKaXx HW peOpax 
OABAACTCH MpeAXpalleBat TKaHb Puc. 2. Octatku paspymiaiomeroca 1-ro comuta 
B TO 2ke BpeMA BOSHHKaloT oTAMUHA nosy On. 72 6. Coe ag ae eae 
MexkK TY 3aTbIIOUHOM YaCTbioO yepella U HOH CTeHKH COMHTAa 
no3sBoHKaMu. Ileppaxd 3aKaqKa yBe- 
JIMYMBACTCA B PasMepaX MH BbITATMBaeTCH Bnepe MW BHH3, 3aXBaTbIBaA mMpoct- | 
PaHCTBO, 3aHsTOe HeludpepeHiMpoBaHHOH Me3eHXHMO, COOTBeTCTBYIOUIEli 
cklepoTomy 3-ro cermenta. Ha 28 cyTKu B CKeuIeTHBIX 3aKJlaKax NOABUIAeTCH 
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we 


CIEAYIOMUX CTaluh jud- 
(bepenuualun 3aTbWiOUHOrO 
oTyea 4uepena. 


(bopMupoBaHue 


y mepBoro no cyuetry, uu 2-ro 
3aTbIIOUHOTO, COMHUTa. C 
21 cyTOK BO BCexX MHOTOMaXx 
MOABJIAIOTCA = TOMOTeHHBIE 
muodnOpuaap. C 23— na- 
WHHACTCH 3ajlepxKKa B pa3- 
BHTHH epBoro MuHOTOMa, 
OTJMUAIOMLerOcA OT OCTaJIb- 
HbIX C€TMe€HTOB ME€HbILHMU 
pa3mMepaMH UM Ha mpeni- 
AyUMX CTaqMAX pa3BUTUA. 
Ha 24 cyTKu B cBa3H C 
HauaJIOM (POPMHPOBaHHA 3a- 
THIIOUHOrO Oyrpa Hu cru6a- 
HHe€M TOJIOBbI BHH3, 3aTbl- 


Ha 19 cyrku npoucxognt | 
MHOTOMOB. ‘: 
TlepBbli MHOTOM nosBaAeTCH =~ 


Xpsll.B sTo BpeMsi 3aKaqKa 3aTbWIOUHOrO oTeNa yepena ye 3HauHTeJIbHO: 
OMIMMTACTCA OT SakaKH NOSBOHKAa. Paccmorpenne JasbHeliwero (popMupoBaHHA 
vepena He ABJIA€TCA Halle 3afaueli, MOTOMY MBI He CTaHeM 3/leCb OMMCbIBAaTb- 


a i tt 


Puc. 3. Sapofbi opibl, Havano 26 cyTroK. CaruttaubHblit 
paspe3 vepe3 3aTLIIOUHy!O OOaCTb romoBbI (Nomycxema- 


THUHO). @— paspes MpoXOHT yepes cnHHHOMOS3roOBEIe: 
raHriMH MW CKesleTHbIe 3akNaqKu; 6 — paspes MpoxosUT 
yepe3 MHOTOMBI. J — romoBHolH Mosr, 2 — yo6aBouHbiit 
Hepp, &—rauHraui @popuna, 4 — mepsplli wmelinetit 
raHraiui, 5 — epBblt saTbiiouHbli? MuoToM, 6 — nep- 
BbIM WeHHbI MHOTOM, 7 — 3akKwlaqKa,Mepsoro wmieliHoro 
NosBoHKa, 6 — 3aKlaqKa KayJalbHOrO oTena yepena, 
9 — SIMTeIMONAHBIN AOPCabHbIt «KoOMayOK) JepMaToma 


| JIOUHAA O61aCTb HCUbITHIBaeT 
CxKaTHe HW CBA3AHHYIO C HUM 


peAykKunio nepequux cermenToB. J[Ba nepeqHHX 3aTbIJOUHbIX MHOTOMA CMEelIIa- 
1OTCA MO OTHOUWIEHHIO K riaBHOH NpOMOJbHOL ocu Testa. Ha 25 cyTKH OH COK- 
palijaeTca NO HeECKOJIbKHX MHOONAaCTOB MU MHOdHOpH, HX pacnosoxKenne He 


x NepbouayanbHan 3QCHRA 
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iy 0 
x; 
(2 
TT . —— @ 2 
4 
ee Peat 59 2. @ 5 
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O 8 
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Jaguaa epanuua 
E0066! Y Obubt 


Puc. 4. CermentalunA B 3aTblIOuHOH OOmacTH y 
3apospila opubl. / — Omyxalouul HepB, 
2 — PyAMMeHTapHbIH comuT, 3 — MHoTOM, 4 — 
cksIepoToM, 5 — No3BOHOK, 6 — 3aksla\Ka 3a- 


| THIOUHOLO OTMea Yepena, 7 — CIMHHOMO3roBOuK 


ranriuH (C/), 8—rauraui ®popuna, 9 — 


OplowiHO HepBHbIM KopewioK, 10 — mexcermeH- 


TaIbHad apTepuA 


jocTuraet creneHu ynopsAOyeHHOCTH 
HM MpAMOJIMHeEMHOCTH, XapakTepHo 
JIA OCTAJIbHBIX CerMeHTOB. Pacnouio- 
2K€H OH Ha YPOBHE HHKHEH NOJIOBHHbI 
2-ro cerMeHTa,B MHO*UuOpuAax KOTO- 
poro K STOMY BPpeMeHH BO3HUKJa 
nonepewHasd ucuepyenHocts. B uocse- 
WYIOULHX cTaquAX pasBuTuA (26—27 
CyTKH) MepBbIH HM BTOPpOH 3aTbIIOU- 
HbI€ MHOTOMBI HCMBITHIBAIOT elle GOJIb- 
mee cxKaTHe, CBA3AHHOe CO cruOa- 
HHeM TOJIOBbI, YTO MPHBOAUT K 3Ha- 
YMTEJIbHOMY COJIMXKeCHHIO UX Jpyr c 
ipyrom (pue. 36). Hapsazy co cau- 
AHEM 3aTbIJIOUHbIX MHOTOMOB Hi IpH- 
6M2xKeHHeM K l-My WeHHOMy COMHTY 
B HAX MPOUCXOAAT ereHepaTHBHble 
H3MeHe€HHA, O YM CBUIETCJIbCTBYCT 


NOABJIGHHe MMKHOTHUeECKUX sAjlep, 
ribl6oK XpOMaTHHa UM HaOyXUIHXx 
MHOHOpHII. 


Haunuas c 23 cyTOK BO3HHKAalOT 
3aKJ1a KW CHMHHOMOSIOBBIX raHrviveB. 
Tlepppiit HeOoubuioh raxrauu dop- 
MUPYyeTCA Ha ypOBHE TpeTbero M0 cuye- 
Ty, MM 4-ro 3aTbLIOUHOFO, CerMeHTa. 


Oto rauraiuk Ppopuna (*~°), cBA3aHHbIH C TpeTbeH BETBbIO NOAbASHUYHOTO HepBa. 
Ilo gaHHpmm Ppopmuna (*, *), ranrsiui nocwiequero 3aTbIIOUHOrO CerMeHTa pejy- 


IMPYyeTCH B MJIOMHOM pa3sBUTHH. 
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B 3aTblJIOUHOM OTJEJIE TOMOBbI 3akKJaLbIBAIOTCH M€TAMepHbIe Me%KCerMeHTaJIbHbIe 
aptepun. Ileppaa mMexkcerMeHTaJibHad apTepua nosBuaetca Ha 19 cyTKu cmepe- 
Ju oT 3-ro 3aTblm04Horo comuta. Ha 22—23 cyTKM mpouMcxoAUuT pelyKUMA mep- 
BbIX JBYX apTepHH, HM Ha CTaqMAX, C KOTOPHIX Hadas uccIeqoBaHue Mpopun, UX 
He cymlecTByer (*, °), a mepBaxd MeKCerMeHTaJIbHad apTepHA COOTBETCTBYeT 
TPeTbeMY 3aTbIIOUHOMY MHOTOMY. 

TaKuM 06pa30M, BbIWenpHBeAeHHble HaOJIOJeCHHA MOKa3aJIH, YTO B 3aTbIJIOU- 
HOM OTJele y 3apOblllia OBUbI 3aksablIBaeTcA yeTbIpe cermeuta. IlepBpli u3 
HUX TpeACTaBJIeH NepBHYHbIM COMHTOM, KOTOPbIM BCKOpe Noce cBoero NOABJIe- 
HUA paspyliaetca. Qroro comuta Mpopun He Bue, TaK KaK HavaJI UCCeAOBa- 
HHe C Oomee B3pOCbIX cTaqul. IlepBpli cerMeHT, nO ero JaHHbIM, NpescTaBJieH 
y 3apOfbILeli KOPOBbI HM OBLbI MEPBLIM OPIOWIHbIM KOPeLIKOM NOASASHIHOTO Hep- 
Ba (°), OHakO, CyqA MO erO PpaHHHM JaHHbIM, y OBLbI (*) YeTbIPe BeTBU 9TOTO 
HepBa He Bcera ObIBalOT AOCTATOUHO YeTKO BbIpaxkeHHbIMu. IlepBpla coMUT U 
ero paspyllenue HaOuogan y OBUbI Bonus (7), O4HaKO ero CBeCHHA O UeTHIPeX | 
3aTbIIOUHBIX MYCKYJIbHBIX TJlaCTHHKaX HeTOUHBI, TaK Kak B JeHCTBMTeIbHOCTH | 
OHM 3aKJaQbIBaIOTCA TOJIbKO B TpeX NOCJEQHUX 3aTbWIOUHbIX cermMeHTax. J]Ba | 
nepeqHue M3 HUX K KOHIYy 3apofplueBoro NepHoga peqyUMpyloTca, WH He3HaUHe | 
TeJIbHbIe HX OCTATKH BMeCTe C TPeTbHM MHOTOMOM IIpHCoeqMHAIOTCA K Mepsomy | 
meHHOMy CerMeHTy pH PopMupoBaHHH MyckKyJlaTypbl. CKJIepOTOMHbIe 3aksaQKH | 
TpeX MOCIeAHUX 3aTbIIOUHbIX CEfMCHTOB Tak?Ke OOHAPyXKUBAIOT CJIeNbI MeTaMe- | 
pu C paHHUX CTaqMH, YTO BbIparKaeTCA B MOABJICHMM B WeHTpe UX Ci1a00 Bbipa- | 
*KeCHHOH Oopo3syKu. Ofnako JasbHetiaa udpepenwuallua CKepoToMa, Koropaa | 
Ha PaHHUX CTaMAX He OTAMYaeTCA OT XapakTepa AuppepenUnalluy TYOBMULHBIX | 
MO3BOHKOB, IIPOHCXOAMT TOKO B MOCJI€HeEM CerMeHTe, rye O6pa3yetca 3akJal- | 
Ka 3aTbWIOUHOrO OTAeNa Yepena. Ora 3aksaf\Ka HauMHaeT OTMNYATbCA OT 3a- |) 
KlajlOK MO3BOHKOB C peAXpAuleBOH cTaqun. PewyKuHH mo_Bepratorca u Be |} 
HepeHHX MeXKCerMeHTaJIbHbIX apTepHu. Ha ypopue nocequero, 4-ro | 
3aTbIWIOYHOTO CerMeHTa 3aKJlabIBaeTCA CHMHHOMOsroBOH TaHraul. Cmepegu | 
oT Hero no xoxqy XI o6aBounoro HepBa pa3z0OpocaHbl HeOobUIMe CKOre- | 
HMA TaHIVIMO3HbIX KIeTOK, OHaKO HH OHO H3 HHX HE MOXKeT ObITh Mmpu- 
HATO 3a 3a4aTOK CMMHHOMOSroBOrO ranriusd. Takoli 3a4aTOK, COOTBeTCTBY- | 
IOLHM 3-My 3aTbWIOUHOMY CerMeHTy, HMeeTCaA y Koposbi (°). B KayecTBe HutO- | 
CTpallMM BCero BbIMIeCKa3aHHOrO MpHBOAMM fMarpamMMy (puc. 4), u300paxKaw- | 
Wly!O H3MCHCHHA, MPOUCXOAAMMe B 3aTbUIOUHOH OOMaCTH Y OBUbI, MOMb3yACb | 
B OCHOBHOM TeMH OOO3HaveHuAMH, KOTOpHIe mpuMeHus A. H. Cepepuos Asa yera- 
HOBJICHHA 3aHeH TpaHHUlbl TOJOBLI H TOMOJIOTHH CerMeHTOB JIA passMUHBIX | 
MpeACTaBUTeeH HHSWIMX MOSBOHOUHEIX ('*). JLuarpaMMa noKa3biBaeT, 4TO B 3a- | 
TbIIOUHOM OOMaCTH TOOBbI y 3apOfbIla OBLLI POpMUpytOTCA YeTHIPe cerMeHTa, 
MCMBITBIBAIOWIMe MOCTeMeHHY!O peyKUMIO B HalpaBJIeHHH Cnepewu Hasaq, uM UTO | 
KayaJIbHbIM OTe Yepena 3akMabIBAaeTCA Ha yYpOBHe 4-ro 3aTbIIOUHOFO ComHTA, | 
T. €. 3aHAA TpaHulla TOOBbI CABMTaeTCA Haga, CCIM CUMTATb 3a NMepBOHa- | 
YaIbHy!0 rpaHully OyxMatoulM HepB, Kak 93TO ObIIO ycTaHOBJeHO B paboTax 
Ha HMS3IIMX MO3BOHOUHBIX (Hamp., (2, ¥)). | 


VMucrutyT Mopdouornu x%KMBOTHBIX Tlocrynuso 
um. A. H. Ceseptosa 4 III 1959 
Axajlemuu Hayk CCCP 
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I. MATEMATHKA 


WM. A. Baxtun. O Heanuelinpix ypaBue- 
HHAX C BOPHYTHIMH HM paBHOMepHO  BO- 


THYTbIMM ONepaTopaMH ... 28 
| Jiio6omup Waues. Kputepuit aHauHTH- 
yeCKOH  HeMpPOOJMKHTCIbHOCTH  CTe- 


NIGHHBIX PAQOB . . 

| M. A. KpacnoceancKnit 4 a M. ‘Tlepos. 
O cyllecTBOBaHHH pelleHHH y HeKO- 
TOPbIX HeHHeEHHbIX ONepaTOpHbIxX 
ypaBHeHHl . . 
A. B. JloroyKui. 
le & (3) ex 


ty a) 


Buipaxenua & (2), 
, PAaMu Yepes KoadpuWHeHTH! 


HHTePNOJAWHOHHBIX MOJIMHOMOB ‘ 
O. B. Capmanop nu A. 6B. Bucrteanyc. 
O KoppemaAluu MexKy MpoleHTHbIMH 
BeJHUHHAaMH ,. . : 
A. H. Tuxonos u A. "A. ‘Camapcxnit. 
AcCHMNTOTHYeCKOe pa3sOxKeHHe HHTEe- 
rpaJIOB C MeVJICHHO YObIBaIOLLHM AX POM 
A. X. Typeukuk. O kKmaccax HacCbILleHus 
B mpoctpauctse C .... os Bld 
B. Bb. Ysapos. O cBa3u T1O/1MHOMOB, 
OPTOFOHaJIbHBIX C Pa3JIMUHbIMH BeCaMu 
Xoaur Ty. K STREP E aoa 
dyHkuwh. ... 
¥O. E. Auennupin. 06 OOM ‘pacmpo- 
CTpaHeHHH NpHHWwuna MOAYHHeHMA Ha 


MHOFOCBA3HbIe OOaCTH . . . 2 os 
Ka6upus Anypesu Kasaky. O kBa3HKOH- 
(opMHBIX oTOOpamKeHHiAX..... 


A. Apxanreabcxuii. AHUHOHHAaAA TeO- 
peMa IA BeCa MHOXKECTB, JeKAUX B 
OukKomMNakTaxX..... 

A. M. Baéuy. O paaukame " JlesuuKoro 

WM. A. Bakeabman. O6 ojjHom kKulacce He- 
-JIM HH HbIX ae eta ypaB- 
HeHHH . . . SaicuG ws oats 

B. C. Buyeuckui. ‘O HaHMeHee YKIOHS10- 
UWHXCA OT HYA MHOrowIeHax, KOI(p- 
(HUMEHTEI KOTOPEIX YOBMETBOPAIOT 
J[aHHOH JIMHeCHHOM 3aBHCHMOCTH... . 

T. A. Tepmorenopa. Hexkotopnie cBoi- 
CTBa pele€HHH MHTerpasIbHbIX ypPaBHe- 
HHH Ha NOMYNpAMOH Cc AJPOM, 3aBHCA- 
IMM OT Ppa3HOCTH apryMeHTOB... . 

A. B. Yoxman. O BuytTpeHHel reomert- 


15 JAH, rt. 126, Ne 6 
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AKA EMH HAYEK COCP 


Tom 126 


13 


15 
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22 


26 
30 
33 
37 


231 
239 


239 


242 


244 


248 


254 


CUCTEMATUHUYUECKHM YKA3ATEJb 


PHH peOHOMHOPO HeroOHOMHOLO Mmpo- 
CMORICWHL 6 6 oa nto oe AK as 

P. Jlenues. O crekTpe ofHoro onepatopa 

tO. H. )Kypasaes. O nocrpoexun MuHH- 
MaJIbHBIX J\H3bIOHKTHBHbIX HOPMAaJIb- 
HBIX (OPM AA PyHKUMH amreOppl s10- 
PUK Aeron, ele g Den Ble 

H. H. Kpacoscxuii. K teopuu OnTHMasb- 
HOrO peryJIHpOBaHHA  HeIHHeMHbIX 
cucTeM BTOporo nopawKa...... 

JI. B. Mama. O nexotoppix Teopemax 
TCOPHH IIOJIOXKHTEJIbHO-OMpeeJICHHBIX 
DY AKUMA Roc Ss EP Cae Moko 

H. H. Metman. K TeopHu aHasluTHue- 
CKHX (yHKIMH, HaHMeHee YyKJOHAIO- 
WWHXCA OT HYJIA B OOMACTH ..... 

C. T. Muxaun. Jluddepexunposanue pa- 
OB Mo cibepHuecKHM cbyHKUMAM . 

MW. WH. Waposuyenko. OO antuyppicoxo- 
BbIX PaCIWHPeHHAX  TOMOMOPHYeCKHX 
IPOCTPAHCTB alone sie koe tPA Mn ena 

C. A. Uynuxun. O6unit npu3Hak cyuye- 
CTBOB@HHA NOArpynm y KOHeuHBIX 
PP YEU dee coneewele) ut ine 

C. A. Peacpep. O MakCHMyMe KOH@opM- 
Horo payuyca dyHaMeHTasbHOH 06- 
WacTH TpynMbl APOOHO-MHEMHEIX Mmpe- 
oOpa30BaHHl . . 2 ole 

B. Tl. Payumo. O6 onepaTopax Tuna 110- 
TeHIHala H HEKOTOPbIX TeOPpeMaX BJIO- 
2KeHHA . . . aa 

YW. ®. JIasuzenko. ‘K Bompocy o pemennu 


MeTOJOM CeTOK - OCeCHMMeTpH4ecKon 
3aauH Skies WA  ypaBHeHHua 
Jlanmaca .. : 


P. JI. Hoopyumn. Oomasa opmyaupos- 
Ka OCHOBHOH Teopemb! WleHHOoHa B TEO- 
puuH uHpopmalwH .... 5 Ale 

M. A. Esrpados.O Teopemax, aHamorHy- 
HBIX TeopemMe Mparmena —JluHAeneda 

Tl. Ml. )KenoGenko. Crpoenue rpynmo- 
Boro Kouba rpynnp Jlopesia . 

H. H. Ky3neyos u Bb. JI. PoxmectBex- 
cKHH, CyllecTBOBaHHe HM e€MHCTBEH- 
HOCTb OOOOUIEHHOTO pelleHHA 3aauH 
Kowu jaa Sioa Siege 3aKOHA 
coxpaHeHns 

lr. ©. Jlantes. O6 uiBapHaHTHoM ocHa- 


arise wives je 8’ sine ash Key haa 


200 
209 


263 


267 


274 


274 
278 


280 


284 


463 


467 


474 


IN€HHH TOBepXHOCTH B MpoOcTpaHCTBe 
adtpHHHOH CBA3HOCTH .+...--- 
B. H. Jledenes. O KoHeuHOpasHOCTHOM 
aHanore 3amaun HeliMaHa..... . 
O. Bb. Jlynanos. O6 acumnToTu4ecKHx 
olleHKaX unciia rpacdbop c nm peOpamu 
B. B. Menamex. O spruncmeHHuH HHaeKCa 
HeENOJBUXKHOH TOUKH BMOJHE HeIpe- 
PbIBHOrO BeEKTOPHOrO MOH... . 
JI. T. Hemyosa. K Bonpocy o HOMOrpa- 
(upOBaHHH ypaBHeHH TpeTbero HO- 
MorpatbuyecKoro MopsyKa . . 

A. A. Mpeccmau u O. C. Bepaann. Or 10- 
Jy4eHHH aCHMMTOTHYECKHX  BbIPAarKe- 
Hui Ait HeKOTOporo KMacca (by HKU 

B. I. Xasuu. O6 ogHok 3agaue B. B. To- 
MYVOCB alse ve, coal cet uemromelnem <u an Eze 

A. B. Utpayc. O xapakrepucTruyeckux 
(yYHKUMAX JIMHEMHbIX ONMepaTOpOB . . 

Bb. B. Bospcxui. Sagaua Pumana — 
Tuab6epta 24 romomop@uoro BekTopa 

fl. ®. Japuyenko. K sompocy o unceH- 
HOM ompegzeieHHu (byHKHH TOKa 
CTOKCANREE ns S MeSceys ie es 

Il. H. JIusopKun. Tpanuunnie CBOHCTBa 
HekoTOporo KJlacca (byHKWMWH... . . 

A. ]ix. Jlopatop. O Teopemax I’pocca u 
Hgepeena® ene. « : Ri I. 

A. A. Maspues. Teopema j1BoiicTBeHHO- 
CTH JI He€3AMKHYTBIX MHOXKECTB B 


MHOPOOOPASHSAK (a louse elles eeu en ores 
P. ®. Marsees. O peryssapHocTH MHOrO- 
MePHbIX CTalHOHAPHbIX cCnyyaliHblxX 


TIpoueccoB C JHCKpeTHBIM BpeMeHeM 
B. Tlonomapes. O6 OTKPpbITEIX oTOOpa- 
XKCHHAX HOPMAJIbHbIX MPOCTPaHCTB . 
A. C. Ulsapy. O poge paccnoenHoro 
mpoctpaHcTBa .... RaMasF 
A. B. Utpaye. O Teopeme YMHOUKeHHS 
XapakTepHcTHuecKuX (PyHKUMH mHHeH- 
HEX OHeparopoB lei Ge ii. See 
WM. HW. Bappuwn. Ouexku B TeopHu aHa- 
JIMTHUCCKUX (PyHKUUM ZByX KOMMJIeKC- 
HbIX M€pCMeHHBIX .... eat 

H. A. Bakxeapman. Samaua Tlupuxate yas 
ypaBHenui Tuna Moxnxa— Amnepa 
H MX M-MepHbIX aHaJIOrOB.. . 

10. A. Bpyanpii u A. ®. Tumau. Kon- 
CTPyKTHBHbI€e XapaKTepHCTHKH KOM- 
MlaKTHBIX MHOXK€CTB B MpOCTpaHcTBax 
Bauaxa W ¢-9HTpOnHA . . 

M. H. [padapp. O06 usomopdusme quna- 
MHUeECKHX CHCTeEM, pasiMualOlluxca 
TOJIEKOEBPCMEHENED «uid, te deee ne) ees 

J. I. )Keno6enko. Jlunettupie mpexcras- 
meHua rpynmbr Jlopenua ...... 

A. ®. JleouTbes. O momHOTe HEKOTOPbIx 
CHCT€M MOJIMHOMOB B OOmacTHxX KOM- 
NJICKCHOM. 1TOCKOCTH Me ukene ine mone meine 

Il. K. Cyerun. O myorounenax, opToro- 
H@JIbHBIX MO MomaqH ....... 

Xoaur Ty. O cHMMeTpHyH KOHTHHTeH- 
WMH Tpaduka H38MepHMOH (yHKIHH . 

C. [l. Qxenbman u ®. O. Mopnep. 
O HeKOTOpbIxX CBOMCTBaXx pellieHui ma- 
paOomuueckux B cmpicne I. E. Wu- 
JIOBa CHCTeEM . . 

to. M. Bepesanckuii.. 06 O6OOULEHHEIX 
pelleHuaAx KpaeBbix 3aqau..... . 

O. B. Becos. O HekoTopom cemelicTBe 
(PyHKUMOHaIbHBIX MpoctTpaHctTsB. Teo- 
PeMEI BOXKCHHA HM MpodomKenHuA . 


II 
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M. C. Bpoyckuit. O6 nuTerpasbHoM Tmpez- 
cTaBJIeHHH OPpaHH4YeHHbIX HeCaMOCco- 
IIPAYKCHHBIX OMEPATOPOB C BeLLECTBEH- 
HIM: CICKTP OM. .) cute nome nme 

A.A. Jlopoqunupin. K sagaue BbruncuieHHuA 
COOCTBCHHBIX UHCeI HM COOCTBEHHBIX 
BEKTOPOB MaTPHIL 

B. B. Hpaxos u H. Bb. Cumonenko. O mpu- 
ONM2KCHHOM OTbICKAHHH BCeX pellle- 
HHH jaHHOrOo mHHeEHHOrO ypaBHeHHA 
B mpoctpanctBe Banaxa.. . 

B. A. Mapun u HM. A. Lmmmapes. O cps3H 
M@XKAy KaccHdecKHM H OOOOLLEHHBIM 
pewenuamu saqauu J[upuxe u 3aau 
Ha COOCTBeHHbIC 3HAYCHHA . .... 

M. C. Kay. O ryctore ciekTpa CTpyHbl 

E. H. Kum u JI. Ii. Wpanopa. Cmewlan- 
Had rpaHvunad 3alaua VIA OMHOM CH- 
cTeMbI . AuddbepenunalbHbIX ypaBHe- 
HHH MapaOommueckoro TuMa.... . 

M. A. Kunpusnos. J[poOuaa mpou3ssol- 
Had WH TeEOpeMbl BIOMKCHHA.. . .. . 

A. A. Kucesepa u HM. IL. CaapytcKnii. 
O uncame kmaccoB HealOB KBapaTHu- 
HOTO HOA HW ero Koen. 2s 2). 

P. E. Kpuyescxuii. O coxkHOCTH pea- 
ausaluu (byHkuHH cynepnosHiluamMu 

B. Tl. Muxafuos. O cmeliaHHOu 3aaue 
WA MapaGomMueckoh CHCTeMBI Ha 
TOCKOCDMON. Wale ate abeaee . Meeenn aan 

E. Ckaspenxo. HeckoubKo 3ameuanni 
O 6€CKOHEUHOMEPHBIX MPOCTPaHCTBAaX . 

A. X. Typeukuli. O xkaaccax Hacpillle- 
HUA [JIA HEKOTOPBIX MeTOJOB CYMMH- 
popaHuA pxaqoB Dyppe  Henpe- 
PbIBHBIX NepHoMuecKHX (byHKUMH . . 

MW. C. Xapa. Heckonbko npuOaMKeHHbIX 
(bopMyJI B TeOpHH KOHMOPMHBIX OTO- 
OpaxeHHh WORM. ASG 

H. H. ®enpyman. O Mepe TPaHClleH- 
Je€HTHOCTH “NCA 7 M NOrapucMoB au- 
reOpavueck Wx UHCeNi snk) Ree 


II. MEXAHHKA 


I. B. Yaxux. Coctrapupre Oaku (cTep2KHH) 
KaK CpeCTBO MOBBILMeHHA  HecyuLeli 
cnoco6HOcTH HM NpeoTBpalleHua Xpyn- 
KOrO paspylWeHHA B MeCTaX KOHILCHT- 
pall HanpsKeHHH. . . ... : 

B. B. Kasakesuy. O MOHOTORHOM ycroii- 
YHBOCTH HHBapHaHTHbIX TOUCK... . 

B. B. Kasakesuy. O mpouecce skcTpe- 
MaJIbHOrO PeFyJIMPOBaHHA MHEPILMOH- 
HBIX OObEKTOB MPH HaHYHH BOsMy- 
TeHHH 2 4 TES ARSOKRA RE 

H.C; Tepacumos. 06 aCHMMTOTHYeCCKOM 
HHTerpupoBaHHuH uddepenwuasb Horo 
ypaBHeHHA OHOH aBTOMOeIbHOM 
JMHAMHMYeCKONH 3aqauwH... 2... 

B. SI. Ulkagos. O6 uHTerpupoBaHHH 
ypaBHeHHli MOrpaHWuHOoTO COA. . . 


III. THAPOMEXAHHKA 


lr. A. Jiio6umos. Yqapnasd Bosna co cKau- 
KOM IIPOBOAMMOCTH Ta3a B 9dJIeKTPO- 
MarHHTHOM Tome... . ALi 
B. H. )Kuryaes. O spnexun MarHUTHOTO 
«OTKATHH) MOTOKA MPOBOLAMeH CpesbI 
M. WH. Kucenes. K pacuety yyapnpix 
BOJIH B MarHHTHOH Trugpokunamuke 
H. H. Kounna. Tounpie pewienua ypapue- 
HHH JBHXKCHHA MaPrHHTHOH ruypoyu- 


Cre Jaa ee eer munca et ee aa Pal FE: 
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727 
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524 
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Vr. A. JhoGumos. Buausnne 


HaMHKH, MpeACyIbHbIX K ABTOMOJIEJIb- 
HEIM 36s oy SGN Ss 


OEKTPOMar- 
HHTHOTO NMOJIA Ha PCXUM eToHAalHMUu 


r. A. JltoOumos. CtalnonapHoe o6rte- 


KaHHE YIla NOTOKOM OeckOHeUHO Tpo- 


BuiiGocynos. TIpumep nuaocKo-na- 
pavIIeIbHOrO OKOMO3BYKOBOrO  Teue- 
HHA [asa C HCKPHBJICHHBIM CKauKOM 
YNJIOTHEHHA, OK@HUMBAIOWMMCA BHY- 
TpH TeyveHHaA c dyHKUMeli TOKa Bua 


3 0 
bey = ohh te, (—) 6 fo ary a 
. B. Pssanos. IIpumepst Tounprx pe- 
IeHHH 3afauy oO pacmpocrpaHenuu 
BSPBIBHEIX BOJH B TpaBuTHpylonlem 
rase TipH HyseBOM rpayuenTe Temme- 
DATO Bigmen teint. 2 a. Laethaet met Heute yank 
. A. UWmerrsescxu. O Tenax spamye- 
HHA, HMeIOWHX MMHHMasIbHOe CoOmpo- 
THBIICHHE Ha CB€PX3BYKOBOBBIX CKO- 
pocTax . 


Ae Runeae DELS Ge ae Que ER Te 


oes Kine. 6 2 


MH. H. Kounna. O6 oco6ennocrax BOsH- 


3H WeHTpa B3PbIBa HO BOSHHKHOBeHKH 
ABYX YapHbIxX BOJIH. 

. HW. Houyeskuna. O npHOauxeHHom 
MeTOJe HCCeEOBaHHA MIOCKUX BUXpe- 
BBIX. TeveHHH B MAarHHTHOH ruyposu- 
HaMHKe . 


e 2 © © © © Os ach 


f=. B. Pasanos. Hexoroprie Tounnre pelle- 


HHA ypaBHeHHH MarHHTHOH ra3so0quHa- 
MHKH pH HawIHYHH CHI COOCTBeH- 
HOrO TATOTCHHA HW HyeBOrO rpafHeH- 
REY REMUS DUE DSL Sloe oso va cht 


IV. TEOPHA YMNPYIOCTH 
. A. Monos. V3ru6 nony6eckonesHon 
IIHMTbI Ha KOMOMHHPOBaHHOM ylipy- 
TOM OCHOBaHHM .... abe 


“A. A. Bakysenko. TepmMoquHamuueckoe 


HCCIeMoBaHHe CBxA3eCH M@ KAY Halps- 
XKCHHAMH MH JepopMalvAMH B_ H30- 
TPONHBIX YIpyro-MwacTHueckUXx cpeyax 
- H. Boposuy u HO. I. Kpacoscxui. 
O meroge ympyrux pelienHH . ... 


FO. II. Kpacosckuii. Pa3pemiumoctb m0c- 


Kok 3aauH TeOPHH MaJIbIX ympyro- 
TwlacTHuecKuxX JecopMaunl . . . 


B. Il. Cesepyenxo u B. UH. Kosoc. 06 


OJHOM MIOI€ JMHHM CKCJIb%KCHHA.. . 
V. ACTPOHOMHA 


A. A. Hukutun. Octdext aBrononu3a- 


IMM MW eFO BAMAHHe Ha HHTCHCHBHOCTD 
HEKOTOPHIX JIMHHH B 3Be3HbIX CII€K- 
akan See AONE Cs oho Wag « 


"1. MATEMATHYECKAA @H3HKA 
4d. C. Apxanpix. O6 ofHoM auropudme 


\. H. Tuxonos. 


| 


KBaHTOBOH M€XaHHKH ....... 


1. H. VFosopyx. Vuterpambupie ypas- 


HeHHA JIA aHTeHHbI— Tela Bpallle- 
HHA C MMMeaHCHOH MOBePXHOCTbIO . 
O pacmpoctpaHenuu 
TI€pCMCHHOLO BICKTPOMArHUTHOPO MOA 
B CJOHCTOM aHH3OTpomHOH cpefe . . 


VII. CPH3HKA 


1. H. Borowo6on u C. B. TsaGauKos. 


3ana3qpiBalolulve ¥ omeperxKaiouine Py H- 
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H. H. Kanureescxui u M. Wl. Uaiixa. 


M. I. Merpamny u A. 


A. H. Cesyenkxo 


JI. C. Tangun u P. 9. 


kiuM Ipuna B cTaTHcrauecKon du- 
SUK CR anit . 
CmekTpockonuueckoe onpexeweHnne 
cqudesral Srpigoyey IO. 


B. JI. Bony-Bpyesuy. K reopuu temne- 


patTypubix dyukuni Tpuna.... . 


A. E. TaayOepman, B. B. BuayumMupos u 


H. B. Craciox. Hopaa dopma NowWaAp- 
HOW MOJenM Kpuctaia....... 


Il. M. Koran. O remnepatypxpix kBaH- 


TOBbIX PyHkuHAx puna ...... 


M. C. Jimpmuy. Upomexyrtounsie cu- 


CT€MbI B KBaHTOBOH SeCKTPOTMHAMHKe 


M. B. Cuneapnukos. OneKTponnad aMuc- 


CHA C MOBepXHOCTH uNCTOrO MONKO- 
eva Woce COMYYeHUA SeKTPOHAaMH . 


MW. P. FOxnoscxuit. Cao6oqnan Queprud 


CHCTCM 3aPA2KCHHbIX YAaCTHM . 


9. E. Baitiumteiin, M. H. Bp 1 


10. ®. Koneses. Toxnkaa crpyKtypa 
PeHTreHOBCKHX K-cneKTpoB Mormome- 
HHA THTAaNA B THTAHaTax CucTemMbl BaO— 
TiOz H ee CBA3b C XapakTepom momaA- 
PHsal\MH aTOMOB B CerHeTOaeKTpH- 
UeCKHUK KPHCTANVIAX «46 . «ic cle. 


M. WH. Oaxoscxuli. O meroye momenr- 


HbIX TIpHOMKeHHE  B 
THApOMHaMuKe . . 


o600meHHOH 
K. Muxya. Jlene- 
Hue agep Th**? orpuuaTenbHBIMA p- 
T-Me€3OHaMH . age ae 


B. I. Coaopbes. Ypasnenne 218 BomHO- 


BOK @yuHkyHu cuctempr N wacruy B 
SEES NOOO MN 5 5 4 6 5 oO 


C. H. KyOapes. O sausuan mexmouexky- 


JIAPHbIX B38aMMOJeHCTBHH Ha CHeKTpe 
MOJIeKYJ.. .. . 


A. H. Opsos, B. Tr. Taaumes u Pr. Pr. 


Tasyu. Pacuer muyorokpaTHoro pac- 
CefHHA TaMMa-s1y4elH CeMeHCTB ypaHa 
H TOP M Mixecaaaehy | ROPE eas 
lr. I. Pypunosyy u 
A. M. Capxescxui. O mpenenbxot 
NOJApH3alun dlyopecWeHuHH ... . 


B. C. Ppesumkun u ®. HW. Cxpunos. Ipu- 


MeHeHHe sAepHoro KBapynosbHoro 
pesoHaHca JA OMpeseueHHA uacTOT 
PeWIeTOUHBIX KONeO6aHH B pxAye XNOpa- 
TOR MIE 5 eo 


io) See Pel esis 


A. M. JIeixne. K Teopun pymopos ne 
A. II. Komap u T. H. J[parnes. Toukas 


CTpykTypa SHepreTHuecKoro cmekTpa 
cborompoToHoB u3 Ca*®,.. 


3. B. Teoyoposuy. «Ckppitaai eTpyKTypa» 


B MOMeMa LL) 3k, ue cen tee 
VUI.THAPOJOPHA 


O. A. Auexun u H. I. Mopuyesa. Ha- 


CbINICHHOCTh KAP6OHATOM KaJIbllHA BO- 
JIS CINCO oS Ot oO wteeg Abc 


IX, TEOPH3HKA 


ComoBeHunk. 
BuausHue ropH30HTabHOrO ilepeMellH- 
BaHHA B HalpaBsIeHHH BeTpa Ha MCMa- 
peHve C OFpaHHYeHHbIX BOJOeMOB 


P. B. Osmupos. Hcceqopanne cpeqHe- 


MacluTaOHOrO YTOPH3OHTabHOrO TyPp- 
6yeHTHOrO OOMeHa B OKeaHe MIpH T0- 
MOLL pasHouOKallMOuHbIX HaOs0e- 
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HHii Hay] MuaBatouluMu OyAMH .... 
A. H. ®eap3endaym. Cpequuit MHorouer- 
HHH Apelib sabgoBp B_ LlextpabHOM 
ApkTwueckom GacceHe... . 
lr. E.. Jlasapesu C. A. Yuaxop. Onuit 
ONpeAeeHHA MOULHOCTH bya B AHTap- 
KTUAe MO PpaBUMeTPH4eCKHM aHHbIM 
A. Il. Xsan. Tounoe pellenne ypasBue- 
HUA MOA. BETPOBLIX BOJIH Ha CHJIbHO 
M€JIKOBOAHOM Mope . . Me: 
ll. A. Buxorpagos. O6 avomMasuu 3N1eK- 
TpoTelypuuecKkoro MOIa B pakoue 
YUIKaHbuX OcTpoBoB (03. Balika) . 
HO. B. PasHuuenko. O paccexHHbIxX OT- 
pa2KCHHO-lpe@IOMJICHHBIX ceHcmuue- 
CKHX BOJHaX .... PAO, dys 
A. C.. Crapposckui. Pacnpocrpanenne 
BOIH Ha IrpaHHle ympyroro mMosmy- 
IpOcTpaHcTBa, BbI3bIBAeCMLIX BOJIHaMH 
2KHAKOCTH B OacceHHe CO CKay¥kKooO- 
pa3HO MeHAIOUlelcA riyOMHOH.. .. 
NM. A: UWlymcxué. IlnotHocth mequuKo- 
BOrO JIbqa ... EIEN EDT NT, 
B. H. Mopos. Cnektp Many denua HOU- 
Horo HeOa B OOmacTH 1,2—3,4 p.. 
B. H. Crpaxos. O6 aHamuTuueckom mpo- 
OUKEHHU sone MarHUTHbIX 
TIOJIGH HS (ele 
HM. A. Baaaax u M. ©. Mupanuk. O Bos- 
MOXHOCTH TIPHMCHeHHA celicmMopasBel- 
KH | JI MPAMbIX MOHMCKOB 3aslexKelt 
HepTH.H-ra3a .... EN Se thet 
K. T.- Borgatos. Hosaa amtbuOpomuue- 
cKadh cCHCTeMa CyTOUHOH mpHiuBHOL 
BOJIHbI B-3amMBe HoptoH....... 
H. H. Byandcou. O mexanusme paspe- 
WIe€HHA HeyCTOHYHBOCTH B CBOOORHOH 
ATMOCPEPEs cies aaron tia) «s\ Flowuoyl ons eee 


X. TEXHHYECKAS PH3HKA 


B. JI. Kysneuos u A. WM. Jlockyros. Baus- 

' HHE. MpeqBapuTeibuol. edopmanuu 
Ha MlaCTHUHOCTb asJIIOMHHHA. . . 

JI. C. Manatuuk u WO. ®. Komuuk. O ku- 
HeETHKe KOHJ€HCalMH MeTaJJIOB B Ba- 
KyyMe . . 

A. M. ‘Camapun Ml ql. Al. Crer. O nyuenc- 
MyCKaTeMbHOH CHOCOOHOCTH = MeTawt- 
JIOB"B KHUAKOH (pase... 

E..M..Capuuxuni, B. B. Bapon u ae 1H. 
Meanosa. JuarpamMa_ pexkpuctanuu- 
3alluuH HMOOuA . . 

H. JI. Bpioxatos u H. A. Ppunuap. “Mar- 
HHTHBIM .MeTO. HCCIeqOBaHuA BHYT- 
PeCHHHX HallpaAKeHHH B MuCTaX xXoO- 
HOMHOKATAHHOTO HHKeIA... . 


T. H. Bypakosa u T. H. Bepouyxkaa. 
Kpuctanmoontuyeckoe usyyeHHe uo- 
JIMKPUCTaIH4eCKAX Ce€PHeTO3J1eK- 


TPpHKOB B cHcTemMe BaTiOg — ZrO. 
10. B. Bopo6dpes u A. A. Basurnn. O 
MOeBbIX + XpOMaTHUeCKHX abeppallusAx 
B 9CKTPOHHOM MUKpocKone.... . 
WM. M. [ps3nos. O xapaxtepe jedopma- 
Wu Ha Moulayke TekyuecTH... . . 
JI. C. Hasaruux u B. C. 3opun. K teopun 
3apOKMCHHA HOBO (basbl Mp pacma- 
Me TBepAbIX pacTBOpOB....... 


XI, WIEKTPOTEXHHKA 


Tl. WH. Unnaes. O6 ycnosuax sKpupa- 
JICHTHOH 3aMeHbI MepesqaTOuHOH. cbyHK- 
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XII. KPHCTAJIJIOPPA®HA 


Jl. [. Bepr u WH. H. Asepxo-Antonosny. 
O mpupome cpeTHMocTH MpaMopa. . 
H. B. Tuuxu. W3menenne radutyca 
HCKYCCTBEHHbIX KDPHCTaWJIOB JIba B 
IIH) MIKA NOSE as ge AMO G S8ol6 e 


XIII. XHMHA 


A. A. Bepaun, |. JI. Wonosa u 
E.®. Hcaepa. MceceqoBaHnenouuMepu- 
3alMH MW CBOHCTB CMelWaHHbIX MOJIH- 
a*upoB aKpuWsioBoro pAya...... 

A. JI. Toupadapo, M. M. I[loaonckas, 
B. Tl. ®a6puynpik u HW. ®. Wanasuna. 
BoccTaHOBHTeJIb Hoe alleTHJIMpOBa- 
HHe HHTpocoequHeHHH psa THodena 
B IMPHCYTCTBHH CKeIeTHOrO HHKeIa 

A. HW. Kamuesa, M. SA. Duownun, 
A. WH. Equmenxora, FO. Bb. Bacuabes u 
JI. A. Myspiyenxo. H3yuenne mpo- 
mecca 3ICKTPOXHMHYeCKOH  KOHJeCH- 
CallHMH MOHO-2-9THJIFeKCHOBOrO 3(pu- 
pa aHMHHOBOH KHCJIOTBI. . . 

A. B. Hosocesosa, HO. B. Opaosa, 
10. II.Cumanos u JI. M. Kop6a. O nxo- 
BOM PAC MOMMMOpP@HbIX MpeBpawte- 
Huw NayBeF, .-... . BE ; 

A. M.Tloxunsosckuiiu H. M. Baaqumuposa. 
Pactsopumoctb cuctempl Na, Mg || Cl, 
HCO sia HeO> x 30c0e 

A. A. Tonomapes u vu. AG Mapxyum- 
Ha. Cuute3 npou3Bo,upix 1,6-quoKca- 
cnmpo-(4,4)-HOHeHa-3 MIpH 9mekTpomH- 
THYCCKOM aJIKOKCHJIMpOBaHHH y-y- 
pHaltkKaHoOIOB . . 

H. HW. Whytkun u H. r. Bexaypu. ‘Kara- 
JIMTMYeCKaH  MOJHUMKIM3allHA BBIC- 
IM X SAL KAR OB cece) aes a 

B. M. @®posos, O. B. Kppwosp xu 
C. 3. Poruucku. Karannutuueckoe 
Aerupupopanve sTaHOa ~Ha 
MaHHH . . . : : 

A. H. Hecmésnos 1 A. C Kouerkora. 
TlentastaHogudeppouen . . 

JI. [. Bepr u JI. A. Bopucosa. oO npu- 
poge coun JluyHKa 

b. A. Kasanckuii, M. ui. Posenrapt K 
3. @.  Ky3neyopa. JlectpyKTusnHoe 
aIKHJIMpOBaHHe OeH301a MpomaHoM . 

B. M. Muxaiiaos, B. A. Basep u HO. H. 
ByOuos. Bopoprannyeckue coejune- 
HHA, Peakuua OopTpuamKuNoOB ¢ co- 
€QHHEHHAMH, COfepKallluMH MOJBYXK- 
HbIM’ BOMOPO . ww... ots ae 

WM. C. Mycrapun. O npeyee uyBCTBH- 
T@JIbHOCTH  aHaIHTHUeCKHX iach 
BOB. 3 

r. B. Pakora, ‘AL A. “KoporKos ~ 1 Ju 
Usyu-yan. Mccneqopanne conomume- 
PH3alMu U30lpeHa C TMNMepHeHOM U 
JMH3ONPOMeHHIOM . . 

FO. A. Tutos u A. HU. Kysueuona. Onex- 
TPOHHAA MIpuposa 3amMecTuTerel B WHe- 
He H MeHOpune HM CTpyKTypHas Ha- 
TIpaBJCHHOCTh JHeEHOBOrO CHHTe3a . . 


H. fl. IWymepuwa, P. A. Jlesuna u 
H. Jj. [murpmesa. 8-1aktonst 3-6pom- 
NUP OHHEZ 7AM MoUs SAT RR ME 


rep- 


qs 


AA. E. Ap6ysos, ®.1. Baaurosa, H.C. 
Tapudpsanop uv B. M. Kosuipes. 
O mapaMarHHTHOM pesoHance «,a-ye- 


dbenna-B-nukpasrngpasuua, nosy- 
4YeHHOrO =—-H3 ee pacTBopi- 
Tenet . .. “ae ; 


eT Bespepxopa i I. B. Coxoacknii. 

Tuypupopanne tbypuaosoro cnupta Ha 

CK@JIETHOM HUKEJICBOM KaTaIH3aTope 

. E. Boupnun u Jl. H. Kypcanos. Jei- 
crBHe TWepekHCH Bofopoxa Ha comM 
TponuiHa. Hospaad peakiua cy2keHua 
C€MHWICHHOrO WHKIa. . . 

. B. 3umuu, C. B. Uypmanteesa, A. 'B. 
"Ty6anopa u A. Jj. Bepuna. OgxHoppe- 
MeHHoe onmpenenenue C; H; F wu Cl 
B TaJIOHAHpOBaHHBIX yrueBozoposax 
MeTOJOM MHKpoaHaN3a.. . iti 
Bb. A. Kasancxnh, M. HW. PosenrapT 1 

3. ®. KysHenopa. Bausnue to6aBoxK 

ULeJIOUHbIX 3JIEMCHTOB Ha KaTaJIMTHYe- 

CKHe CBOHCTBa aJIIOMOXPOMOBBIX Ka- 

TaNM3aTOPOB . . 

B. B. Kopmiak, A. M. Tlonaxosa, ‘A. A. 
Caxapoga, A. J. Merposp u E. A. Yep- 
| pues. Tlonumepu3alua BABMsapoma- 
THYCCKHX KPe€MHHMOpraHHyecKHX CoO- 
equHeHHi. IIpoH3sBoqHble %-MeTHJICTH- 
feepola 
) H.-C. - Hametkun, A. B. CEoniicd: eo YU. 
| Uepnpimesa u JI. H. Kapramesa. M3y- 
weHHe peaKIHH MpHcoeqHHeHHA TpH- 
aJIKOKCHCHJIaHOB K OlepuHaM... . 
C. P. Cepruenko, JI. H. Kputkopckuk u 
Aa. A. TWetpos. Ba3KocTHo-Temiepa- 


TYPHbIe CBOHCTBa BbICOKOMOVIeKy- 
JIS. p HBIX easy cMellaHHOro 
CTpoeHHA .. . ; rtind 


H. I. Uepuosa, Uwe: " SrykuHcKnit u 
A. Sl. Bepauu. Cuutes B-(n-(aH-2-xs10p- 
STHVI)-aMuHodenH)-B-alaHHya . . 

}O. K. FOppes, K. FO. Hosnykui u B. H. 
Kunrapepa. HccneqopanHa B pay 
cbypana. CuHTe3 CHMM€TPHUHBIX 
2,5-6uc - (aed -cpypa- 

HOB. . 

K. A. AHapuaHos | u H. A. Kypamera. 
CuHTe3 IWHKIHYeCKHX JHMeTHJICHI- 
OKCaHOB, cojep2Kallux ee. 
OKCaHOBbIe Tpynmbl... .« 

H. C. Hametxuu, A. B. Tonunes H Te W. 
Uepupimesa. O mpucoeqyuHeHHH TpH- 
OensHIcHIaHa K oepHHaM.... . 

A. H. Hecmesnos, B. A. Casonos u 
B. H. J[po3y. Deppowenun6opHan u 
1,1’-cbeppoueHumeHqHOopHadA KHCJOTHI 
MUX peakKWuy 

0. A. Hecmestioza u 9. I. Mepesasora. 
Jiuceppouenwa.... 

A. JJ. Metpos, B. A. TMonomapenko u 
lr. B. Ona6amsan. Cuntes kKpemueopra- 
HHYeCCKHX MOHOMeEPOB 3 ANXJIOPCH- 
TAA ee. Pe hth. IRR IRE, 

Tr. W. Camoxsasos, JI. WM. Saxapkun, 
JJ. Tl. Jlaspigopa uv HW. M. Xopauna. 
Hospi cuHTe3s -HOHOJHAeHYKCYCHO- 
ro aubqeruya 

H. H. Ulseuos u B. ®. “‘Kysepos. Crepeo- 

XMMHA YTeTePOWUNKMMYeCKHX COeAMHE- 

HHH. Koncurypauua reomeTpnuecKuXx 

H30Me€poB 1,2,5-Tpumetus-4-penua- 

MUVEPHAOIOB=4 aang) + sereetmeresi rent 
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K. A. Anapuanos, A. A. )Kaanos u 2. A, 
Kamlytuna. CHutTes TpusTHCcHoOKcH- 
ee BaHayMA HW CYpbMbl.. , 

Kasanckuh, HW. B. Poctynckasn u 

A. AL Jleouosa. KataauTueckoe 
THAPUpPOBaHHe AMCHOBLIX  yIrveBOAO- 
poOqOB C H380NHpOBaHHOH  cucTemoli 
ABOMHEIX CBASCH B MPUCyTCTBH MvaTH- 
HEI) He avian) een ae 

P. Komepc u B. Baxanr. Auanus cmecu 
AMMECTHIOBBIX SupoB OeH30mLuKap- 
OOHOBLIX KHCJIOT Ip MOMouH raso- 
2%KMIKOCTHOH XpomMaTorpadun . . 


\B. B. Kopmax, T. M. ®pyuse, B. “B. 


Kypames 4 A. FO. AnpiéunHa. O Heko- 
TOPbIX OCOOeCHHOCTAX HepaBHOBeCHOH 
NOJIMKOHAeCHCaUHH . . . 

K. M. Mypappega u M. H. IyKuna. fone 
Tes HM NeperpynnmupoBKu B pay Tua- 
3OJIMHHMHHa.. . 

A. A. Tletpos u B. A. Kopmep. Oo mIpuco- 
C(HHEHHH JIMTHHAMSTHI- HW MTHEAHOy- 
THaMHJOB K BHHMWaleTHeHy WM BH- 
HHaIKHaleTHIeHaM . . . 

B. B. Kamsouxun, A. H. BawKupos H 
M. M. Tlotapux, O cuutese BbICuIMXx 
K€TOHOB MeTOJOM OKHCJI€HHA Mapa- 
(HHOBLIX yrueBoyopoyoB . . . 

C. P. Paduxos, b. B. Cysopos, BE ‘A. 
)KyOanos, M. HW. Xmypa u M. B. Ipo- 
ko(pbepa. CHHTe€3 HHKOTHHOBOH KHC- 
JIOTHI H €€ AMHJla Yepe3 HHKOTHHOHUTPHI 

M. b. Typosa-Nousk u H. B. Pygenko. 
AskuuIMpoBaHHe 6eH307a H ero 3aMe- 
WL€HHBIX H3ONPOMHJIOBLIM CHHPTOM Ha 
aJIIOMOCHJIMKaTHBIM KaTaJIH3aTOpOM 
Ip aTmMoccbepHoM aBeHHH.... . 


XIV. PHBHYECKAA XHMHA 


to. B. Taeckos. Muxkekyua uw 9kcTpak- 
IMA HeEOCHOBHbIX HOCHTeeM TOKa Ha 
TOBEPXHOCTH TepMaHHeBOrO 9dVIeK- 
Tpoa B pe3ybTaTe SeKTPOXHMHUe- 
CKHX MpoleccoB.... 3 

A. H. ®pymkuu u JI.H. Hexpacos. O komb- 
I@BOM J[HCKOBOM 9/IeKTpoyie... . 

lo. Jl. Xangna, A. WH. Taappuk u 
B. A. Taapm. 3aBHcuMocTb cKopocTu 
KHCJIOTHO-KaTasIMTHUeCKOH  peakUHH 
OT OCHOBHOCTH peareHTa B cwly4ae 
«oOuyero KHCJIOTHOrO KaTasIH3a»... . 

B. Jl. Weraun, B. A. Ceprees, C. P. 
Paguxos, B. B. Kopmak, Tl. A. Maa- 
3yHOB H Ji. JI. ByOuc. OpdexT nocue- 
WelicTBuA MpH oOyueHHH MeTHIMETa- 
KpuulaTa B MpHCyTCTBHH KHCcOposa 

b. B. 9pmaep, M. A. Hexesenxo u I. P. 
Macnuespa. Mexann3Mbl pavalluou- 
Horo pacnaa MepeKucH BOZopoda. . 

ll. A. Axumun, Ji. B. Buaxos u FO. HU. 
Becnuu. OmekTpoHorpaduyeckoe UCc- 
cjleHOBaHHe CTpOeCHHA MOVIeKyJI XJIO- 
puctoro BHHMIa H aparen BNGRe Rs 
jICHaleaes 

}O. M. Baxum, A. Y.  Keapomreiin Hu 
M. WH. Temkun. Papyopecue cuHTe3a 
9THOBOFO CNHPTa.. . 

r. B. Beayruna, C. X. 3aKuesa, Il. oa 
PeGungep u A. B. TayOman. O60 yc- 
TOHUMBOCTH HM BASKOCTH KOHICHTpH- 
POBaHHBIX CYyCHeHSHH B omeorelAx 
MeTavlWIMUCCKHX MBI . - + + + se 
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JI. [. Boaxosutrunos. Bo3smorxkupiit Me- 
tanneries dei Ela 
YaTbIX BeULECTB . . . 

WM. E. Mayxos, B. Il. Koaecos nC. M. 
Cxypatos. M3meneHHe u300apHoO 30- 
TepMHYeCcKOrO MOTeHUMaa pH CTaH- 
WapTHBIX yCJIOBHAX JIA peakWMH M0- 
JIMMepu3aluH ¢-KalpowaktTama : 

WM. M. Pogusucxun, HU. C. Taaunkep 
u B. HW. Kopo6kos. I1exTponposos- 


HOCTb BOJHBIX pacTBOpOB eAKoro 
HaTpa pH BbICOKHX TemmepaTypax 
O. SA. Camoiiuos. KoopauHayuonnoe 


YuCIO HM TPaHCIANMOHHOe ABMxKeHHe 
yacTHI B BOJHBIX erie 3JIeKTpo- 
JIMTOB . . SANIT S 
A. B. CoKoubcKnit | u 10. A. Cxonuu. 
Visyyenue OKHCHO-MaTHHOBOrO KaTa- 
wu3aTopa cope bene Mote MeTO- 
OM .. 2, Jats 
A. C. BaGepxun. Tleticraue 1- Hal yueHHA 


Co® Ha pail asta a30THO- 
KHCJIBIX ColeH . . Rly Ay WORRY 
WM. B. Bepesun u H. o. Ka3anHckaa. 


TloceqoBaTeIbHOCTh OO6pa3s0BaHHA IIpo- 
AYKTOB pH  *KuKocbasHoM OKHCJIe- 
HHH UWMKMOreKCaHa B CTaJIbHOM CO- 
CHICAS, 20 SOR ake 

SH. Wi. Voxmretn. O6mee ypaspuenne 
oclHsorpapuyeckoH mosmaporpaun, 
oOpaTuble mpoueccbl MpH KaTOAHOH H 
aHOJHOM MOApH3alHuH... . 

H. B. Jlexaprosa u B. H. Poxanckui. 
Mcceneqopanve BAHAHHA MOBepXHO- 
CTHO-aKTHBHOH cCpefbl Ha Mpoleccpr 
AepopMal\uu MW pa3spylieHua MeTOJOM 
BHYTPCHHero TPeHHA . . 

HM. H. SaxapopuO. A. Ecun. SnexTpo- 
IIPpOBOAHOCTh HM KaTOAHaA MOMApH3a- 
IWA XPOMCOMepKaulMX WTIAKOB . . . 

YT. M. Tlanyenxos u B. SA. Bapanos. 
KuuyeTtuka TepMuuecKoro KkpekuHTa 
YIVICBONOPOKOR ee st eee eae oe 

B. K. Tloranos, B. T. Bacnabes u 
H. H. Tyxuukuti. Vonu3sanua u quc- 
colwaluA MOJIeKy A-OKTaHa WH H- 
HOHAHA MOHOSHEPreTHueCKHMH 9JIeK- 
TpOHaMH . . ee A 

mr. I. CrapuuKas, KO. HW. Cmoaun, 
H. A. Toponos u E. A. Mopat-Kommuu. 
K pBompocy 0 KpHcTamiMsalun ryuJ- 
meOpaHyuTa B THApOTepMaJbHbIxX yc- 
JIOBHAX .°. 

JG HE Tomatiog u H. UM. Vcaes. Yeroit- 
YMBOCTb WaCCHBHOrO COCTOAHHA Me- 
X@HHYeCKH HalpsAXKeHHOFO MeTama . . 

M. B.:Bepesun, H. ®. Kasanckan u 
B. ®. Ipusasos. O MexaHu3me BbIpox- 
ACHHBIX pa3BeTBCHHH TIpH %KUKO- 
(a3HOM OKHCIeCHHH WuKNOreKcana 
B CTa@JIbHOM cocyfe.. . 

Yr. B. Maneamce u ®. UH. Jlyoosunxni. 
TepMuyecKkoe pasl0xKeHHe  B3PbIB- 
waTbIX BeUleCTB HIKE Tear ee 
IlaBJleHHA Saye, 

C. 3. Poruuckni. “Kunernxa ‘oaynpo- 
BOMHHKOBOrO KaTaIM3a pH KOHTpO- 
me xemocopOmuen . Simi 

lr. J]. Caxapos. Meroy usMepennsa cTa- 
IHOHAp HbIX IIOBEpXHOCTHBIX KOH- 
IeHTPpalul KOMINOHEHTOB KaTasIMTH- 
yecKOH peakIHH 
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B. M. Tarescxui u FO. IF. Manyaos. 
KpaHToBoMexaHHyeckoe O60CcHOBaHHe 
(bopMybI AJIt SHeprHH oOOpas0BaHHA 
AJIKAHOBI Sop policik Mra ell elodtetice 

10. M. Tiopun. O he ei 
poquepow uepHu . . ‘ 

Bb. [. Bapmasep, K. JI. ’ Bpoyx 4 K. 'B. 
Unoucos. O cimeKTpasbHbIX  CBOMCT- 
BaX ONTHYeCKH HeCeHCHOMMSHpPOBaH- 
HbIX (poTorpaduseckuxX IMysJbCuu 

K. ®. )Kurau, M. 3. @unKkerbuitein u 
WM. M. Tumoxuy. CrpykrypHai BaA3- 
KOCTb BOJHBIX pacTBOpoB KapOoOKcH- 
METHJILCINOO3bI. . ° 

tO. Bb. Usanos u B. I. Jesu. Visyuenue 
HeECTOHKUX MpOMeXKYTOUHbIX TpodyK- 
TOB SJIEKTPOAHbIX PeakIMl C MOMOLbIO 
Bpallaiouleroca JMCKOBOrO dueKTpoAa 

H. A. Usmaiuos. Xumuueckue 2HEp- 
THU CO/IbBaTalMH WOHOB . . 

B. WH. Mycuxun, O. A. Ecun u 5. M. 
Jlenunckux. KatToquat momapusa- 
IMA Mp ocaxKeHHH BaHaquA U3 pac- 
IWaBJI@HHbIX OKHCJIOB . .. . 3 

A. M. Bpogckui, P. A. Kanunenko u 
K. Il. Jlasposckuti. O cooTHoulenuu 
KHHETHYECKHX H3OTOMHBIX  apipeKTOB 
pH paspprpe cpaseih C¥#— CM 4x 
Ce Cr4 pra os 

tO. A. Byosun, B. I. Jlesua u B. “Al 
Msamaun. AnojHoe pacTBopeHue rep- 
MaHHA. . 

M. HU. Bunnuk, H. Fr. 3apaxann, i. M. 
Megseyxaa u H. M. Unpxos. O po- 
JIM comeo6pa30BaHHA B  KUCOTHO- 
KaTaJIMTHueckux mpoleccax. Kuue- 
THKa Pu pomu3a WHKOTeKCaHOHOKCHMa 

JI. A. Kouanospa, HM. A. Angpeepa u 
E. J. UWhyxun. O xpynkom paspprBe 
WHCTEIX H J1ePupOBaHHBbIX haa 
CTaJIOB IHHKa... 

T3a Uroan-cunb u 3. A. Vota. K Bonpo- 


cy O BAHAHHM aj\copO“pOBaHHbIX 
aHHOHOB Ha MepeHalpAxKeHHe BOJO- 
POMA PATA: Wen Ge aterm oe 


XV. XHMHYECKAA TEXHOJIOrHA 


fl. Ti. Byguukxop u B. C. Fopuxos. 
BauanMe TeMnepaTypHbIX yCIOBMM Ha 
yYCTOHYHBOCTb CcyYyJIb(poasIOMMHaTa 
cyboepputTa KavIbuWA ... ... 
. HW. Meanx-Tatixasan, A. A. Baii- 
yeHko, B. Ji. Pa6dotkun u A. H. 
TopOanp. Hiccneqopanue MexaHH3ma 
AeHCTBHA HEMOAPHbIX PeareHTOB pH 
@uoTauuu yin ... : ‘ 

M. VT. )Kypasuesa, B. H. Borocuesexuil 
u T. HW. Uydapos. Bauauue yruekuc- 
JbIX comeH KaIMA HM HAaTPpHA Ha BOC- 
cTaHOBleHHNe (eppHTOB HHKeIA U 
KoOOalbTa rpapuToM . . 

C. C. Jlucuaxk u Tl. UW. Yyapos. 06 
YCKOPAIOUeM BIHAHHH WoOaBku m0- 
Talla Ha BOCCTaHOBJeHHe MarHeTuTa 
TpaParone ct eR ae a even ee 

WM. W. Acraxos, H. VF. Kucesepa u 
Bb. H. Ka6anos. Ilomumopdu3m yzBy- 
OKHCH CBHHIa ce ies Mots 
JIMTHUCCKHX OCaKOB . . 

H. H. Cesprorosa, O. B. "Ypapos” u 
H. M. )Kapoponkos. Pa3yzeneHue u30- 
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TONOB Oopa peKkTuduKayueli xnopu- 
CONTROL. BOIS AS oRinnaog 


XVI. TEOJIOTH A 


tT. C. Tanemun u HW. A. Uluakuna. Ucxo- 


maemMaa pepecuna Cupressinoxylon 
cypressoides Krausel B ocayKax cyii- 
(byHckoit canter (LOxHoe TIpumopse) . 


WC. K. opeaos. Hekoroppie 3aKonomep- 


HOCTH HOBEelillel TeKTOHHKH JOKaJIb- 
HBIX CTpykTyp [IlopomKpa 4 uae 
Horo Kapka3a . . 

Topurein. O pasmaxe Hopeii- 
WHX TCKTOHHYCCKHX BwKeHUT B 
IIpequecrposbe . . 

B. H. Cmupuos.u T. A. r Sea lane: 
HbIX TabKaX B oOpoyjaX KpoBh 
Y pynckoro Me€J{HO-KOsIUeaHHOrO 
MecTOpoxwKeHua Ha CesepHom Kaps- 
Ka3e 

M. E. Crapux, M. lf. Papuy, A. A. Kpoi- 
sop u HO. HW. Cunun. O6 a6comoTHom 
Bospacte nopo Bocrouno-AntapK- 
THUCCKOH MaTpopMbl . . . 

Ji. Wl. Xpsnnua. Tpanmpi audebepen- 
IHpOBaHHBIX MHTpy3HH Ha p. Baxrte 
M B HM30BbAX [loqKameHHoH Tyury- 
cKH (3amaqHad yacTb CnOupcKoit 
TaTPOpMB!) . 
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|B. A. Popun u T. M. Panuesa. Here- 


BYJIKaHHueCKHe HeKKH UH actpasbTO- 

Bad TaIbKa B OTJIOMKCHHAX TMMOWeHa 

Amulepouckoro nosyocrpopa.... . 

Toman. O cpeHemeliacoBbix 
cbopamuHudepax CesepHoro Kapkas3a 

A. WH. Eancees. K sonpocy o mponc- 
XOMKJCHHH H3BECTHAKOBLIX OpeKunli 
KapOowa rpsget Uepupiliepa ... . 

JI. H. Kygpun. O textonuueckux oco- 
OCHHOCTAX CEBEPO-BOCTOUHOH acTH 
BepxuerucceucKoH Bmaquubt (Sakap- 
ANA ©) i> 


JI. 7. Mupounuxos, ne ie "Kpasuos ul 


O. C. Wlersopa. Cxema crpaturpa- 
(uu HMKHeETO MU cpeqHero Mameo30Aa 
cepepo-3allaqHOK OKpavHbI Cu6up- 
CKOH maTpopMbl . .. . 5 he 

B. WH. Opasos. O MaKCHMasibHOM yeTBep- 
THYHOM OeeHeHHH SartlaqHo-CuOup- 
CKOH HH3MeHHOCTH . . 

B. I. Puxtep. Hexoroppre yep TBI co- 
BPCMCHHOH TeKTOHUKM BMaquubl Kac- 
LMUCKOLOMMOD tems teen: is 2 shoe 

Y. M. Xanuda-3aye. O renesuce I[Ipu- 
CaMypCKOro MecTOpoxKeHHA CHepH- 
FOB LOxKHoro, JlarecTaHa . je. 04 « 

A. B. UekyHos. O HeKOTOpbIxX 3aKOHO- 
Me€p HOCTAX pa3BuTHA K ppimckKo- 
KapkascKoro mepexoporo mporn6a . 

B. E. Autpinko. O 10x%KHOH rpaHule 
HaJIeOreHOBOrO MOpA Ha re ape 
HO-CHOMpCKOM HH3MCHHOCTH . . 

M. WH. Bapenyos u B. UH. T\urmap. ke 
(bopmupopanuio TexuruscKo u Ka- 
paraHJMHCKOH BMaquH . : 

Yr. I. JlyOapp. O naxogke mamo3uto- 
BHIX TOPO OOMHTOBOrO CTPOeHHA B 
JIleHckoM OacceHuHe . . 50 

0. C. Bauos u JI. C. Mumeanosa. Hospie 
JjanHpe Oo (payHe HMxKHErO TOpTOHa 
NON OMe erect aes) coches lie. 
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Il. ®. Upankun. 30Hanbyocth Kove aH- 
HOrO psiqa MecTopoxyenui Mptpiu- 
CKOH 30HbI cMATHA Ha Antae.... 

C. C. Kopo6os u M. Juapos. K BOIIpOcy 
O BJIMAHHH TEKTOHHKH Ha JIMTOJOFHIO 
NEWCOMER YOON oe Re a oo a Ae 

Ir. Tl. Tampasan. O nexotoppix 3aKono- 
MepHOCTAX 3Me€HeEHHA cocTaBa TLa- 
30B He(pTe-ra3s0BbIX MeCTOpoxeHHit 
Amulepouckoro nomyocrposa . 

10. M. Tpodumos. Cemenupie (nopst 

YeCTBEPTHYHBIX OTMOXCHHH HH30BbeB 

Anjana uw Jlenpt .... 
lr. Annes. O6 ucTouHHKax cuHoca 

OOJOMOUHBIX MMHepaloB Me30-KaitHo- 

SOHCKUX  OTMOXKeHHI ~HedTeHOCHBIXx 

_patonop AsepOaimkana...... 

10. M. Bacuapes. O CTpoeHHM HM BOspa- 
cTe CBIPTOBLIX OTJOKeHUM 102% HOFO 
SaBOKbA . . 

A. T. Kane u PT. ” Myxurqunos. 
O runoreHHOM opeome BHIHOCa peq- 
KHX 3e€M@Ib BOKpyr BuwHesoropcKo- 
HibMenoropckoit wuTpy3sun MHacKu- 
soy (Korsaeanir Ave) Ss aoa ab o « 

C. C. Kpyraos. TInacroppie uatpy3un 
xp. BREW Ha eSPoRS; 3alaHOM 
Kapkase . . . 

M. ®. Mupannk — u B. I. Byxapyer. 
O Bo3MOXHOCTH CTATHCTHYeCKOrO HCCIe- 
ROBAHHA CTPyYKTYPHbIX COOTHOMICHHH 

Yr. B. Hexopouies. Bepxnenameosolickue 
OTMOKeHHA XpeOTa shbae (Bocrou- 
HbIa Ka3axcraH) . . eke 

Yr. B. MWuuyc. Hexotoppie 3aKOHOMep HO- 
CTH HW2%KHeEKeMOpHHCKOrO BY JIKaHH3- 
Ma. TyBbli. 6)... ie 

II. TI. Tumodees. ) HeKOTODBIX ocobeH- 
HOCTAX  TeoMOrHyecKOrO pa3BUTUA 
Typbl B CpeqHem u ese Taleo30e 
HM Me3030e . . . 

M. H. Tuxsuucknn. 06 ‘'3BONIONMH come- 
BOTO p@XKHMa aCCeIbCKO-CaKMapCKO- 
ro Mops wra TaTapuu mM mMpumerato- 
IHX PaHOHOB 

B. WH. Yanprues. PurMaunocrs HK HE- 
Me€PpMCKUHX  yIJICHOCHEIX  OTMOXKeHuH 
Cpeguen Ileuopbl . .. . eats 

B. I. Bopouun. Hexoroptie JaHnbie 0) 
MOCHOMHOM  30HAIbHOCTH  IIOTHOCTH 
B KapOoHaTHbIX Mopoyax TatTapHu u 
ee 3HaueHHH JIA MOWCKOB eee 
C MOMOM{bIO rTpaBupasBelKu 

MW. H. Kppiios. Pee aes ypamb- 
ckoro puter . ; 

Bale JIy TH. Crparurpadusa H TeKTOHNKa 
rokHol uacrn AnaOapcKoro maccuBa 

B. A. Musaues u H. HW. Wysabruna. Ho- 
BbIe JaHHble O BOspacTe SE 
Cu6upcKoH maiarbopmMpl . . 

JI. WU. Mycatos u A. Il. TapKos. K BO- 
Ipocy 0 TeKTOHHYECKOM CTPOeHHH IeH- 
TpaibHot uacra Casano-AntalicKolt 
cKiaqyaTolw oOmacTH . . 

Mou Can-xya. K nerporpadux hoctopu- 
Top Oacceliua Kapatay . . .- 

K. O. Pocrosyes. O 6a3abHbIx o6paso- 
BaHHaAX Oalioca Oaccelinos pek Semeu- 
uykK H Ky6anb 

3. H. Anos. Jlepouckue onlokenna ‘roro- 
pocrounoro Topuoro Amtaa (6acceitn 
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XVII. THY POrEOMOTHA 


Tuapokap6ouaTuple 
B BOJaX HeKOTOPBIX 


M. B. Bapanos. 
Koa(ppuLHeHThI 
pex CCCP... 


XVIII. MHHEPAJIOTHA 


X. C. Mamenos, P. ®. Kuaesuopa u 
H. B. Besos. O xkpuctammmueckon 
cTpykType Tuypata hee ae 
cuukaTa . 

JI. B. ®upcos. O HaxoyKe celipurnra Ha 
Cesepo-Bocroxe CCCP 

X. C. Mamenos, B. H. Cumonos u H. B. 
Besos. O rpynnmax peeked ar ae 
Ta H PHHKHTa — MO3aHJpuTa ..- . 

A. Tl. Bo6puesuy, TY. HW. Cmnpxos 4 
B. C. Co6ones. KceHonutT SkIOrHTa 
GyAvIMaSaM Hommr pte oar 

A. HW. Komkos. O MuHepamax cept 3B- 
KCeHHT-NomMKpa3a MH MpHopHT-6n0M- 
CTpaHaHH . 

M. A. Octposckxnh, I. Il. Maumuna 1 
B. M. Mosuaaituc. PT-npoexyna 
CHCTeMbI KpeMHe3eM — BOJla 

A. HW. Komkos. Pentrenosckoe uccmezo- 
BaHHe UCKYCCTBEHHBIX pe/{KO3eMeJIb- 
HbIX coequHeHHH Tuma TRNbOsg 

O. O. Ontoes. JIutauaHuT BykyKun- 
CKOrO MeCTOpOxKAeHHA U yee ero 
o6pa30BaHHA 

®anp Jla-1sHp. O nupocmasure B Me- 
cropoxyenuu Batbau3ni, KHP 


XIX, HETPOTPA®HA 


lr. M. Taneesa. YccyputT — oco6aa pas- 
HOBHHOCTb ULeIOUHBIX  Oa3a/IbTOH- 
HbIX MOpod . 

H. B. JlorsunenKxo. O xapakrepe y3Me- 
HeHHH KaMeCHHOYFOJIbHEIX NOpok B 
foro-BocTOUHOM cekKTope Bosbiworo 
Jlou6acca . . 

H. ®. UlnuKapes u JI. JI. Mepuyk. O na- 
XONKe IeNOUHBIX raOOpoutos B Anali- 
cKo-TypkeCTaHCKOH UlesOYHOH Mmpo- 
BHHIHH ; 
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XX. TEOXHMHA 


X. HW. Amupxanos, E. H. Baprunykun, 
C. B. Bpanazt u Lf. B. Bowtkesuy. O 
MHrpaluH aproHa HM TeMA B HeKO- 
TOPhIX Moposax H MMHepasmax ‘ 

MW. HW. Bonkos. O cBo6oxHomM cepoBozo- 
poe H CepHUHCTOM Kelese B HJOBbIX 
oTMowKeHHAX UepHoro Mops .. . 

B. B. Kosaapcxni u C. B. Jletynopa. 
SHayeHHe HIOBOl MUKpOdOpE B 
MHrpaluu KOOalbTa Hu Mpucmocobye- 
HHe€ MHKPOOpraHH3MoB K Cpejse B OnO- 
TeOXHMHYCCKHX MPOBHHUHAX C pa3- 
JIMUHBIM COJepKaHHeM KOOaIbTa. . . 

B. B. Jlo6posoupckuw. OnemeuTE — 
NpwMecw B KapOOHaTHbIX KOHKpeluax 
43 YCTBEPTHUHBIX OTOMKeCHHH apHAHOH 
30HBI 4): aeons 

9. A. OcTpoymos u J.C. ®ommna. 
O tbopmMax coeqHHeHH Cepbl B JOHHDIX 
oTmowKeHuix MapwaHckoHw BmilaqHMHbl 

K. K. Botunyes u H. B. BepGouosa. 
O BaAHAHMM CrOHHO-HarOHHbIX sABJe- 
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nuit M BHYTPeHHHX BOH Ha THpo- 
xumuueckuit. pexkum o3epa Baiikan 
C. K. Tunn. Turan Bp 6oxcutax Kalipak- 
CKOro MeCTOpOKeHHA ; 
B. A. JleoHosa. O BuHAHHH nmpumeceti 
Ha MapaMerp suelKH ypaHHHHTa . - 


XXI. TIOWBOBEQEHHE 


K. E. Puna6ypr. O nornomenuu tocpopa 
rufpaTaMu OKHCeH 2%ee3a MH aJIIOMH- 
FUE UMIGLEEINUO 6S olg Gudew oe & 

A. A. TutasHospa, A. H. TroprokaHos 
u TI. HW. Maxounna. O jecopOupyt- 
mleM JleliCTBHH MPpHpOMHbIX 9KCTPak- 
TOB . Pa ee babi Ale 0 
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XXII, OKEAHOJOFHA 


T. B. Ceuxnua. J[vatomosble B JWJIMHHOM 
KOJOHK€  JIOHHbIX  OTJIOKeHHH U3 
Anouckoro Mops 

A. II. JIucuypin. Hoppe jaune o pac- 
mpeweieHHu H COCTaBe B3BeLUCHHBbIX 
BeUCCTB B MOPAX MH OKeaHaX B CBA3H 
C BOMpocaMu reovlOrHH . 


XXIII. MAJIEOHTOJOFHA 


P. E. Aaexceepa. Hoppiii poy cem. At- 
ripidae Gill. (Brachiopoda) . 

K. A. Yuko u JI. C. Hcaeesa- Merposa. 
Hospie AaHHbIe MO MAMOWeHOBOM cp0- 
pe Sanaqyok TypkKMeHwH..... « 

K. B. Kopye. Mopdonorua uv cucTreMaTH- 
yeckoe MomoxKeHHe UpSACTaaaaeee 
poga Epiphyton ..... : 

B. B. Jlamakun. [Tpiipya TeMHOXBOHHBIX 
JepeBbeB B UYeTBEPTHUHBIX  OTVIOXKE- 
HuaX OnpxoHa Ha 03. Balkan 


XXIV. KHTOJOTHA 


A. E. Xecun, O. @®. Cappiuesa u 
FO. H. Macrtirokopa. M3smenenue oO0b- 
e€MOB xAjlep KybTypbl Hep-2 nox Bus- 
HHe€M BHpyCa OCMe€HHOH BaKIHHbl . 


‘XXV. THCTOJOLHA 


I. A. Bpayye. O chopme MbllleuHbIx BO- 
JIOKOH B Pa3JIMUHbIX CKeICTHIX MBILU- 
aX MJI€KOMMTaIOwlHXx 

lr. JI. Bpayye. O MoptbomorMueckHXx paa- 
JIHUHAX  IWHIMHIpWuecKHX MbIlleu- 
HbIX BOJIOKOH B TOHHYCCKHX H HETO- 
HMYeECKHX CKeJICTHbIX MbBILUlaxX M03- 
BOHOUHBIX H O MOpdomorHNyeckOM on 
cTpaTe ToHyca 

A. A. Manuua. J[vHamuKka BKMIOUeHHSA 
HM pacnpezeneHHa  palMoakKTHBHOrO 
docpopa P*? B TkaHH poe cucTe- 
MbI OeJIbIX KPBIC . 

A. I. Vperen. Moptonornst “xpomaro- 
(PHJIbHOrO BelWeCTBAa B HePBHbIX 9VIe- 
MeHTaX CHMMaTH4eCKHX TaHrHeB . 


AXVI. TEHETHKA 


H. Tl. Hy6unun, Bb. H. Cugopos u H. H. 
Cokxonos. Teneruueckui 9ddext mo- 
CmeeHCTBHA BHJHMOFO CBeTa. . . 

H. B. Maukesuu. SkcnepumMentabHaa 
nomunaougqua y Populus tremula L. 
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H. TI. Ty6unun, B. H. Cuyopos u H. H. 
Cokonos. O mexanusme 2alluThI oT rene- 
THYeCCKHX SdeKToB paquaunu . . . 

B. Kocukos u O. I. Paescxas. 2h- 
exr TOPMOXKeCHHA  HallpaBeHHOLt 
MyTal\HOHHOH M3MeCHUHBOCTH depMen- 
TaTHBHbIX CBOHCTB Apomx«Keli . . 

3. B. JleGenesa. Bausanue uy2Kepo- 

| HOrO JOOMBIWIeHHA Ha dare Aenpec- 
culo y KyKypy3bl oun 


XXVIT. OQKOJIOFH A 


| JL A. Taaknna. Asnenve jerenepanuu 
MOJIOBBIX KJI€TOK y THXOOKeaHCKOHt 
CONE THe wares 

B. H. Baaqumupos } H K. i. ‘Cemenos. 
Kputuyeckuii nepHoq B Ean ae 
JIMYHHOK pbi6 . ... . 

A. J. Unnapnua. Vismenenne oKpackn 

Tpecku Gadus morhua morhua L. 

(oqMHOUHOH u B cTae) B 3aBHCHMO- 
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XXVIII. MHKPOBHOJOTHA 


B. Jl. enopos. Tosndochats: doro- 
CHHTe€3HpylomlHxX OakTepui . . 

HM. B. Konosa. n3uKxo-xumuyeckne 
noKa3aTeau cpegbi (pH, Eh, rHs) npu 
paspuTuu Actinomyces griseus u o6pa- 
30BaHHA MM aHTHOMOTHYeCKOrO  Be- 

iBeirecrsa so. . ate 

9. A. Tletposa. UcrounnKa | agoTHOro 

NuTaHHA JA CepHbix PERS EEE 

| OakTepui . 

B. A. Cesepuna, C. B. Topcxas uM. B. 
Tpayepa. Bauannue amugoB Ha 6no- 
CHHTe3 CTpeNTOMMUMHa....... 

M. Jj. Uymak. Bausuue ppicoKoro jas- 
JICHHA Ha HHTCHCHBHOCTb MoTpebyie- 
HHA TIOKO3bI OapoTomepaHTHbIMH 
OAKCPHAMM: eiatva (ounces ss 


XXIX. BHO®PH3HKA 


H. HW. Hyxgun u IT. B. Huxunk. Baua- 
HHe raMMa-syuelt Co®? Ha paHHue crTa- 
Muu SMOpworeHe3a KPOJHKOB . 

H. HW. Wanupo, E. M. Bouaposa u H. ‘B. 
Beauunna. O xkucopogHom apdexte, 
HaOslOaeMOM TIpH JyyeBoM NoBpex- 
JeHHH paCTHTeIbHBIX H 2KUBOTHbIX 
KJIe€TOK : 

B. M. Ipaesckaa. Ocna6nenne u3Mene- 
HHH CojlepxkaHHaA TuMkoreHa B Meue- 
HH, BbISBaHHbIX MOHH3HPyloule pa- 
Wualluet, pH oOOyyeHHH KUBOTHbIX 
B aTMocdepe C OKHCbIO yruepona 

M. M. Tpomaxkosckas, E. HW. Kpnyesckaa 
uC. A. Panonopt. Bausnue auyTuru- 
CTAMHHHBIX TpeNapaTOB Ha pa3BUTHe 
H€KOTOPBIX PaHHUX JIyYeBbIX Hapyule- 
UU aiLeeA ores : 

B. J. Taesep. Kon6ouxopas anlanra- 
IMA KaK HepBHbIM Mpouecc..... . 

C. P. 3y6xopa u H. M. Yepnascxas. 
H3meneHve aKTHBHOCTH XOJIMHOCTE- 
pa3bl B TKaHAX KpbIC B Pa3Hble Cpo- 
KH Nocne oOnyyeHuA 

MH. M. Bacuapes u E. UH. Macaoea. ‘Tleti- 
CTBH€ peHTreHOBCKOrTO oOmyueHHA 
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Ha M€PHCTeMHbI€ KJI€TKH 3au4aTOUHOrO 
CcTeOIA MIWeHHUBI . . 

C. P. 3y6xosa u A. JI. Tnatonos. Me- 
XaHM3MbI 3allHTHOTO JelicTBHA cnup- 
Ta UpH eC oOuy 4eHH 
MEE) oy Ahntye One ole 


XXX. BHOXHMHA 


E. B. Bygnnykas un MW. VT. Bopncosa. 
®epMenTaTHBHOe OKHCeHHe JMMH- 
HOB pacTeHu MpH jeiCTBHY HOHH- 
3upylolleH paquaunu . . 

H. C. Peapman, U. I. MKyxosa 1 uA. H. 
Onapun. Bausanue jesoKcupnOony- 
Klea3bl Ha OKHCeHHe AOMOUHO KUC- 
JIOTHI WH3aTamH GaxKTepul Micrococ- 
cus lysodeikticus.... : 

C. K. Kapanetan u H. I. "Makaeaan. 
AMHHOKHCJOTHBIH = COCTaB AHUHBIX 
OelkOB MpH pa3sHUHbIX yCNOBHAX 
coqepkaHuA NTH. . 

B. Bb. Escturuees uv B. A. Tappuaosa. 
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K. A. Kacuaun u B. ®. Moranasos. K 
BOIMpOcy O COKPaTHTeIbHbIX CBOH- 
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E. H. Monceesa, B. I. Casuy u T. A. 
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mouB HW JMWaliHuKoB Boctouxolt Ax- 
TapKTHAbI . . . poi: 

H. II. Kopa6uesa. Bauanne raMMa-sy¥eit 
Ha CofepKaHne cysbdruJpHJIbHbIx 
COeqHHeHHH B KIYOHAX KapTodena 

JI. H. BoGpopa u b. H. Crenanenko. 
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